2% HAZARDOUS SURSTANCES FOR HOU3EHOLD USE

L@ Yo understand that the word “substantial” was inserted before
~(rtoned Injury or ilicess” to convey the intent that cautionary
labelmgl be not reguired to guard against wholly insignificant or
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negligible illnees or injury—such as the very temproary indisposition %

which & child might suffer from ingesting = Pilf::e Bc.}?'the s{)andard 5 F%d‘l’
type of toilet-soap—while on the other hand not limiting the require- 4§ t.!il ¢
ment of cautionary labeling to cases whers the llness or injury would 33 on
be severo or seriocs. e recognize that, if laboling were required to 5 DEES
caution against the risk of even the most trifling indispositicn, thera und
would scarcely be sny substance which would not have to bear W e
cautionary lebeling, zo that label warnings would tend to be more ‘,@ w:.m‘
and more disiegarded by consumners, and we believe that even without =& EY
any qualifying term the bill would be interpreted so as to rule out E ouc
that which is wholly negligible or insignificant. On the other hand 5 puls

if a qualifying term as susceptible {0 misinterpretation as the w ord
“substantial’’ is used, we believe i. important that there be clear
legislative history clarifying the legislative intent along the above-
indicated lines.

(3) Further, the definition should be amended so as to apply to a
substance which could cause the requisite injury or illness “during, or
us the proximate result of” any customary or ressonably foresceable
handlinrg or use.

(8) Declaratory regulations as to corerage.—1t is apperent that, even
with the above-suggested clarifications, the application of the second
part (i.e., the so—cailed “if’* clause) of the basic definition of “*hazardous
substance” in the bill is so largely dependent on judgraental factors—
e.g., what i3 “‘reasonably foreseeable”—that it will lead to considerable
uncertainty and much costly litigation, with different courts and
jurics reaching difTerent results, unless some mechanism for authorita.
tively resolving this uncertainty short of litigation is devised. We
realize that, on the one hend, in view of the broad sweep of the bill,

and because of the constant development of new useful but huzzrdous :3?15
substances suitable for houschold use, the inclusion of a statutory lisg nobsié
of covered substances (in anelogy to the list in the Federal Caustie o501
Poison Act) or the limitation of coverage to substances listed by F ; 0"0
regulation would not be feasible. And while, on the other hand, we gon?e.s
would prefer climination of the “if” clause altogethcr from the point Act b
of {acility of enforcement, we recognize that the inclusion of some such dusier
cizuse can be justified. (t.imi
It is feasible, howevar, Rnd we strongly urge, that the committee sectio
include in the bill provisions deeming 8 substance to be hazardous chan
where the Secretary by regulation declares it to be such upon the basis of thge
of a finding that it meets the requirements of the bill’s basic definition ester
of “hazardous substence.” The Sceretary should be authorized to g We
take such action whenover in his judgment this will promote the objec- 3 of the
tives of the bill by avoiding or resolving uncertainty. (The falureof 2 . .,
tho Socretary to take such action, of course, should not absolve .J.’,z,ﬁ surize
anyone from the consequence of noncompliance with the labeling 38  so05)
requirements of the bill i the cose of & substance whieh is “hazard- g3 oypjo;
ous” under the basic definition.) We would not object to makiayr the % case o
issuance, amendment, or rep=al of these declaratory regulations subject 13 It <
to procedural safeguards (with opportunity for administrative hearing, 7 labelis
and for judicial roview ci. tie basis of the hearing record) such as those “I a8 n
contnined in section 701 (gj-\g) of the Fedetal Food, Dreg, and £ cosme
Cosmetic Act. A tives),
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() Ezempiion of food, druns, and sosmefizs—As above indicaied,
the bill excludes from coveree: fcads, druer, rnd wsmeties subject to
the Federal Food, Drpg, and Cosmeotiz tct. Ca tho other hand, the
Federal Caustic Poison Act, which the hill would repeal, applies the
Iabeling requirements of that act to substances covered by it in addi-
tion to the requirements of such other laws. The virtue of the latter
«pproach is to avoid an! gaps in protection. .For example, except
with respeet to and devices, we doubt that in genernl we could,
under the Federal Food, Drug, and Coametic Act, require the necessary
warniug labels in the case of foods or cosmetics which, because of tho
way they are packaged or otherwise, are capable of causing injury if
not carefully handled. (This situation is t-o%e distinguished from the
outlawing of containers under that aet where the contsiner consists
in whole or purt of & poisonous or deleterious substance which may
render tha contents injurious to herlth.) Even with respect to drugs,
the provisions of {ho ect (sec. 502({)) on which we base our regulations
a3 to certain incidental hazards, such as our proposed labeling require-
ments in the cass of drugs in seif-pr&sun.zed coatainers, would benefit
{rom being clarified and made more explicit.

We understand that the industries concerned would strongly object
to the delation of the food, drug, and cosmetic exemption from the bili,
on the grounds that consumer protection with respect to these articles
should %re deslt with in a single act,—i.e., the Federal ¥ood, Drug, and
Cosmetic Act,—that irclusion of these articles in a Federal Hazardous
Substonces Labeling Act, which is the proposed short title of the
bili, would give a false im?ression to the public &3 to the safety of these
articles, and that the lsbeling requirements of the bill are, largely,
ill suited to any hazards involved in these articles.

Our basic concern: is ¢ clese any gap in our authority to afford
needed consumer protectisn -vith respect to these articles at least
comparable to the protection which would be afforded by the bill for
substances which it does now cover. So long as this is done, we do
not insist on one approach over enother, Hence, wo urge that, if the
present exemption of foodr, drugs, and cosmetics is retained for the
proposed Federal Hazardous Substances Labeling Act, appropriate
corresponding amendments to the Federal Food, Drug, and Cosmetic
Act bo inserted in the bill as a separate title II. (This would require
designation of the present sections of the bill—except section 13
(time of taking eoffect), section 14 (application to oxisting law), and
section 15 (repeal of Federal Caustic Poison Act)—as title 1, and
changing the word “ect” on puﬁ? 1, line 4, to “title.” Sections 13-15
of the bill, appropriately renumbered snd with the modifications sug-
gested in this report, should become title 1I1.)

We are developing draft larguage for the above-suggested title IT

of the-bill. "As respects food, the proposcd amendments will provide
for cautionary labeling only when the food is packaged in seqt'-prcs-
surized containers. ila cautionsry labeling misht also br called
for in the case of certain other foods, such as concentrates, we have not
explored the need for such food lebeling sufficiently Lo go beyond the
case of seif-pressurized containers at this titme,
_ It sheald be understosad thet our recommendation for cautionary
labeling requirements in th case of cosmeties should not be constirued
a8 in-aay wsey prejucidigg consicration of bills for pretesting of
cosmetics. On those propsais (other than proposals on color addi-
tives), we intend to submit our views at a later stage.
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| (@ Aulbority o establish exer.p..ons administratively —Weo balieve
thut Lhe Secretary should be authorized to exempt a substance whers
he finds that edequate safety requirements have been established by
or under some other Federe! law.

(e) Torie subsicnces —(i) In general: Under section 2(g) of the
bill, the term “toxic” 1s defined to apply to “any substance which has
the inherent capacitr o preduce bodily inj to man through in-
gestion, inhalation, or sbsorption through the skin.” For the reasons
stated 1n the enclosed staff memorandum, we believe that the word
“linherent.;' is an unauecessary and confusing limitation and should ba
climinated.

2) Radioaclive substances: The above-mentioned definition of
“toxic’” would seem to cover substances emitting ionizing rudiation.
‘The extent to which radiosctive materials should be covered under
the bill is under discussion with other interested agencies and we shall
submit our suggestions on this matter shortly.

(f) Strong sensitizer—The bill (sec. 2(k)) provides that, before
designating a substance es a strong sensitizer, “the Sceretary shall
find that the frequency of occurrence and severity of the reaction
indicate & significant potentir! for crusing hypersensitivity.” We
agree that both the frequency end the severity of the reaction should
be considered, but, contrary to what we beliave was intended, the
Janguage used is open to the contention that the reaction must be
bour {icquent and severe, We believe, rather, that, in determining
whether to designate a substance as a strong sensitizer, the weight to
be given to frequency ¢ occurrence should decline as the severity of
the reactions increases, and vice versa. To clarify the matter, we
recommend changing tue above-quoted phrasa to read, “the Sccretary
upon consideration of the frequency of occurrence and severity of
tko reaction, shall find that the substance has a significant potential
{or causing hypersensitivity.”

(g) Flammability—The hill defines the term “flammabls” as apply-
ing to any substau-e which hes a fiash point of 20-80° F., and the term
“ertremiely flanunst:ie’ as applying to any substance which has a flash
point ut or below 20° I'., 13 determined in both cases by the Tagliabue
Open Cup Teatan; exeepl that the flammability of the contents of sclf-
pressurized couiainess nhali be determined by methods generally
applicable to such containe:, und established by regulations.

e believe that we siould be authorized to determine the flamma-
bility of solids, zuch us pasics, by equipment more suitable than the
Tagliebue Open Cup Tester We, therefore, suggest amending these
provisions 80 as to authorize the Sceretary to determine the finia-
mability of solids, as well as the flammability of the contents of self-
pressurized containers, by methods found generally applicable thercto
and estublished by reguﬁ;tions. 1t shoulg be made clear, mureover
that such regulations, with respect to solids and the contents of
self-pressurized containers, shoulg establish criteria for distinguishing
between what is “flammable” and what is “‘extremely flammable.”
The difference in result is that in the case of extremely flammable
substances the warning label would have to bear the signal word
“Danger.”

Suggested langusage for carrying out these suggastions is included
in the enclosed memorandum,
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. :5‘1 ?‘
selieve 8. Labeling requircments ?{ i, Fae
where Like the coverage provisions ot tite Ll st Are ¢y ravi-ions ond ¢l
ted by shovld be carefully considered to meke them aduqunts or cossumer ¥4 B -
protection, insefar,as such protection cen reasoanbly be achieved by :ri;:"‘?,"' R -
o the cautiouary labelings £ o
cit has (3) Ezemptions,—In lieu of the above-mentioned provisos relating A0 & 3f
gh in- ¢, partial exemptizn of substances presenting only minor hazcrds or Eg‘-fsc‘ﬁs :,Ef
£asons packeged in small packages (p. 7, lines 20-25: P- 8, lines 1 and 2, of g.g%‘ i
: :x:ord the Bitl), we believe that'the Secretery should be authorized to exempt oS
wd be hazurdous substances from the requirements of the bill to such extent gﬁ’ i
os he finds consistent with sdequate protection of *he public health, AR
on of whers he finds that, because of the size of the package or the minor ghY Bl
lation, bazerd involved, or for other good and sufficient reasons, full com- R
under pliance is impracticable or is not necessary for adequate protection 2 e
e shall of the public health. s
(b} Additional requirements or variations.—On the other hand, this Ea by

before

Department should, we think, be authorized to establish such addi-
tional labeling requirements, or require such variations in labeling,
as may be necessary for the protection of the public health in view
of the special hazard involved in the cass of & particular substance,

(¢) Improvements in specific statutory lakeling requirements.—Cortain
specific label requienrients’sety forir 1o the bill 8 ould, we thbink, be
improved. Our suggestions to accoraplish these improvements are
set forth in the enclosed .icmorundum in view of their detailed and
technical nature, but this should not be understood sas intended to
derogate from their importance for consumer protection and for
cfiective enforcement.

4. Prohibitsd acts

In certain respects, the section which sets forth the acts prohibited
(scc. 3). and to which the penalty and injunction sections will ba

B
il

keyed, siould be revised by supplying certain omissions and embody- b 72 B
Ing cerinin other needed improvements, as suggested in the enclosed :‘;‘iff":,"
memorandum. i el

s .;:.‘;_f'..

]
5
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6. Lflective dute

of scli- In view of the sizable tesk of preparing necessary im ementing b oo
1erally regulations, including exemptions and varinticns from ¢ e require- L
* ments of the bill in appropriate cases, we recommend that the Secre- i
imma~  ° tary be empowered to extend the G-month deferred-enforcement Ie
an the % date of the bill for an additional period not exceeding 18 months ¥ s
these ¥ after the month of enactment. Also, we would suggest that the first o
flain- 88 6-month period begin to run at the beginning of the frst full calendar A
feelf- 3/ month after enactment of the bill, rather than on the day after R
hereto q cbactment. R
'eoverl_ We recommend that tke bill, modified as suggested above and in the ‘*L;.?: :
ats of :3 enclosed memorandum, and with certain additional technical cor- Y.
nshmg 4 rections, be enacted by tne Congress. (We skould be glad, if your SHE
able.”  E® committee so desires, to furnish technical assistance in connestion ?ﬁ?j
:mabls .., With the revision of this bili.)
word . The Buresu of the Budgot advises that it perceives no objection to X
5% the submission of this report to your committee, A
tluded Sincerely yours,

¥
v

Arraur S. FLemming, Secretory.
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5
Meuoranpoy To Accomrany Reront oF DEPARTMENT oF HeALTh, ’“—‘é ineat ir
EDUCATION, AND WELFARE oN HAZARDOUS SUBSTANCES BiLL ‘;;', tﬁrBugh
£
1. Factory inspection ' :r&’g t::
To carry out the recommendations in the Secretary’s letter, it is fret-aid
suggested that section 8(b) of the bill, entitled “Examinations and urpose
investigations,” be amended to read as follows: Eclpfu]
“(b) For purposes of enforcement of thie Act, officers ¢r employees 10t ‘ne
duly designated by the Secretary, upon presenting appropriate its enti
credentials and = wTillen notice to the owner, operator, or ~gent in for first
charge, are suthorized (1) to enter, at reasonaiale times, eny factorv,
warechouss, or estabiishment in which hazardous substances w.e 4. Proh
mapufactured, processed, packed, or k:ld for introduction into (@) S
interstate commerce or are after su~h introduction, or to enter any to, and
vehicle being used to transport or hoid such hazardous suhstances in oflicers.
interstate commerce; (2) ¢ iuspect, nut ressonable times and within section
reasonable limits and in & reasonable manner, such factory, ware- 0 T
house, establishment, or vehicle, and ell pertinent equipment, finished of a haz
and unfinished materials, and Iabeling therein; and (3) to obtain as prop
samples of such materials or packnges thereof or of such labeling. A (e) P
separate notice shall be Fivon for each such inspection, but a notire re.ating
shall not be required for each entry made during the period covered si for a hr
by the irspection. Esach such inspection shall be commenced and 2  as follo:
compieted with ressonab.z promptuess.” v “(f)
2. Toxie, including radicactive, s:Satances <4 ﬁﬁl‘n;g
{e) Strike the word “inherent” from the defnition of “toxic sub- %  cybstan
stance.” We undersland that the word “inberent” was originally “+ ltainer v
inserted in the proteiype draft of this bill in an attempt to relate the & drug, o
“erm “toxic” to subsiances viich are toxic in a pharmacological sense %  shape, i
and to exclude such items .- inives, ete.  This funct.on is now ade- . contain
usztely genormed by otlier iumiting lenguage in the definltion, whereas %  Bean a
ths word “inhevent’” may nive rise to controversy. S brandec
(b) On the problem of radiosctive substances, recommendations ¥ tdrue?
will be submitted shortly. 3 Food, I
8. Improvem.als in specific statutory labeling requirements »;: (@) I
(2) Name of subs’:-ice.—Change clause (B), on sage 5, lines 19-22, % f_i‘sc!"‘“’“
of the bili, to read: “(B) the common or asual name or the chemical 5 Section
name (if there be no common or usual name) of the hazardous sub- &5 4. “Lal
strnce or of each component wiich contributes substantially to the 3 In th
"azard, unless the Secretery by regulation permits or requires the use % Jine 2 ¢
of the recognized generic name;”. 21 correspe
This revision will require the label to describe the substance by %%  Drug, ¢
the name which will be most useful to physicians or others attending & 6. Flan
& person injured by a substance. (Under the bill as introduced, the i '
manufacturer, producer, or distributor could choose between the %% In o1
common or usugl name, ths chemical name, and the generic neme.) =y ternng
It should be understood that components of a mixture must be named ;2 1biS~ug
if iney contribute substantially to the hgzard. By “substantially” 3% Y
is meant such a contribution to the hazard as is significant enough to - El""h !
make it uceful to an attending physician to know the name of the 54 eterm
component, i shall ap
() Clause (G) of tho label requirements of the bill {p. 7, lines 7-6) % dﬁg‘;f,"s,
woull require “instructions, when necessary, for the first-aid treat- 5, theiag
-
5
E‘r:‘-":;:o.'b, " am
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HAZARDOUS IVDSTANCES FOF HOUSEROLD USE 29

ment in case of contact or exposure, if the subatance iz hazerdous
through contact or exposure”. We understand that the “if”” clause
may be intended to exclude cases of hazard through ingestion of a
substance. Any ststtory hazard selection or determining whether
fArst-aid instru-tions should be on the inbel is inconsistent with the
purposes of the bill. Likewise, when such instructions could be
helnial, they vhould not be dispensed with on the theory that they are
not “recessary.” The clause should therefore be amended to read in
its ontirety, simply: “insfructions,-whén necessary or appropriate,
fcr first-aid treatment;".

4. Prohibited acts

(@) Section 9 of the bill makss unlawful the failure to afford access
to, and permission to copy, certeir records to the Dapartment’s
offcers. Such failure shouid also bs listed 23 ~ prohibited act in
section 3. _ :

(5) The manufacture, within any territory, of @ misbranded package
of a hazardous substance should, we beliove, be made & prohibited act,
as proposed in S. 1900, 85tk Congress. . ]

(c) Paragraph (f) of th list of prohibited acts (p. 9, lines 9-12),
releiinT 1o use of a food, drug, or coswietic container as & container
for .. t.azardous substance, should be repbrased to read substantially
as follows:

*(f) The introduction or delivery for introduction into interstate
commerce, or the roceiBt in interstate commerce and subsequent
delivery or proffered delivery for pay or otherwise, of & hazardous
cibstance in a reused food, g, or cosmetic container or in & con-
teiner which, through not & reused container, is identifiable as a food,
drug, or cosmetic conteiner by its labeling or by its characteristic
shape, impression, or closure. The reuse of & food, drug, or cosmelic
conteiner as a contginer for a hazardous substance shall be deemed to
be an act which results in the hazardous substance’s being in & mis-
branded package. As used in this paragraph, the terms ‘fuod,’
‘drug,’ and ‘cosme!ic’ ~l.uil have the same meanings as in t’.¢ trederal
Food, Drug, and Casnetic Aet”

(d) Insert, as & proluiniled act, & provision nrohibiting unauthorized
disclosure of trade sccreis obtained unde: the act, along the lines of
section 301(j) of the Federal ¥ood, Drug, and Cosmetic Act.

&. “Label”

. In the definition of “label” (p. 5), strike out “or attached to” in
line 2 and “package or” in line 3, thus bringing the definition into
correspondence with the corresponding definition in the Federal Food,
Drug, and Cosmetic Act,

8. Flammubility

In order to carry out the recommendations of the Secretary con-
cerning the definivions of “flammable” and ‘“‘extremely flammab!le,”
itis sug%ested that section 2(1} of the bill ba revised to read as follows:

“(1) The term ‘extremely Sammable’ shall apply to n.r;i subatance
which bas a flash t1int at or below twenty degrees Fahrenheit as
determined by the T'zgliabue open cup tester, and the term ‘lammable’
shall apply to any subtance which has a fash goint of ebovo twenty
degrees to and including eighty degrees Fahvenbeit, as determined by
the Tagliabue open cup tester; except that the flammability of solids,
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and of Lho contents of <cif-1ivssuri g conteiners shall be determimed .- h

. cell= TTVd Conile ) “un ad the pa:

by methods found by v Soovioery to be generally applicable to such -7 emergenﬁy
materials or conteiners. respectively, and established by regulations 7% For exan
issued by him, Wi recrainticrs shall also define the terms ‘lammable’ v%  pulish cont
und ‘extremely Oaminavic’ in accord with such methods.” ﬂ; swallowed.
RS near-fatal |
ﬁ% attention o
DerarTuent o Hearrs, EpvcatioN, AND WELPARE, D3 Pmsl?n Co

. e swea. OWlng
February 24, 1960. E ment whick

Iion. WanrreNy G. MaeNusoN, . e wrong and
Chairman, Commillee on Inlerstate and Foreign Commerce, As in the
U.S. Senate, Washington, D.C. P quircment

Desr Mr. CHArRMAN: As you kmow, there is pending before your 1% poisonous, :
committee a bill (S. 1283) to regulate the interstate distribution and -ﬁ chloride, a

sale of hazardous substances intended or suitable for household use. death wher
As you will recall, I have reported favorably on this legislation and 753 Such an
have recommended its passage with certain modifications which I &% child was s
belicve are necessary in order to accomplish the full objectives of the =3 his mother
bill. A subcommittee of your committee has held a hearing on the - Even wh
bill. o eguxpped t«
The reason for writing you at this time is to reu{firm the Depart- &3 adequate.
ment’s interest in this legislation and to request that every effort be 3 gent, the b
made to complete action on it at this session of the Congress. The & immed:stel
Department will cooperate in this effort in every way possible. z referenca g
here is wide agreciment thet present legislation in this field—the - . Hcwever
Federal Caustiec Poison ict of 1427—hes been greatly outmoded by K identity of
the rapid inerec:ze ir he nmnber of chemical compounds available for mation abc

household use. ‘Tihe 1927 zeb hes helped to save many lives, but it
is not applicable to many poisons and other hazardous substances
and devices that are being used in homes today in ever increasing
numbers. In fact, the chemical age has developed very largely since
this problem of labeling was last dealt with by the Congress more
then 30 years ago.

The proposed legislation would supersede the Federal Caustic Poison
Act. It would require appropriate labeling on packages of toxic,
corrosive, flammable, and other hazardous substances which ara in-
tended for or are suiteble for household use.

A pumtber of ordinary househo!d materisls, when swallowed, are
poisonous snd can cause death. Frequently—and often because par-
ents are nobt aware of their danger—they are placed within easy reach
of small children. These include paint and paint thinners and re-
movers, cleaning agents, furniture waxes, and polishes, bleaches,
detergents, 'th-er fiuids, 2nd, of course, drugs, and sometimes cosmetics.
The very color and desigt of attractive modern packr:%mg can offer
a speciel attraction to small children and make the barmful substances
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the packages contain interesting—and often fatal—subjects for child- o t,hIs h?pg- th
ish investigation. 3 e pcus_mg
The neeﬁafor legislaiivi. requicing proper labeling of these materials ) e
is amply demonstrated. BuLin t the infant mortelity statistics aro ;
many instances of accidentzi powscaings which could have beon avoided
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~

Zed ._]  had the parents been properly wwarned »nd had information for proper

ich -3 emergency treatment been readily svadable.

dns = For example, thero is n¢ Federal leguslation requiring that furniture

le” X2 opolish containing & powoleum product be labeled s hazardous if
&4  sw.llowed. I ecite this because such & product was involved in a
7%  nor-fatel poisoning of 8 1-year-old child in a case that ecame to the
did  atintion of the Fublic Heslth Service’s National Clearinghouse for
g4 Poison Control Centers. When the child’s. mother saw the child
% swallowing the polish, she innocently undertook s simple horae treat-

- & ment whicgh is effective in many instances but in this case was exactly

wrong and nearly caused the child’s death.

As in the case of furbiture polish, there is no Federal labelinﬁ re-
quirement that household drycleaning preparations be labeled as
poisonous, although many of these preparations contain corbon tetra-
cbloride, a potent liver poison that nns caused sarious injury and
death when used without adequets ventilation.,

Such an accident happuned in Fobruary 1959 when a 3¥-year-old
child was seriously injured from inhaling carbon tetrachloride while
his mother was cieaniner 1 rug.

Even when acciden:el injury cceurs in & community that is ideally
ezuipped to handle such cases, the present resources ere not always
adequate. When & 2-year-old child swzllowed a dishwasher deter-
gent, the head of the city’s poison contro] center was called almost
immediately. Moreover, he found the product listed in his poison
reference guidebook. .

Hewever, although the guidebook .contained information on the
identity of the harmful ingredient, the physician needed more infor-
mation ..out treatment than he could obtain from the text. Prob-
ably the child’s life was saved only because the doctor knew about the
PHS Clearinghouse and because the Clearinghouse was able to phone
more recent information to nl:.

While I am well aware it nreerstionary labeling will not of itself
prevent all accidental poi-viungs wud other tragedies in the home re-
sulting from the impioper use of Lhouschold chemiesls and other haz-
srdous subatauces, nevertheless such a step would constitute an jm-
poriant contribution toward that goal. I am sure that when, through
proper labeling, parents are alerted to the danger to their children
they will be much more likely to take precautions to keep harmful sub-
stences beyond their children’s reach. And in cases when children do
swallow the substances, the treatment or antidote, when first-aid
treatment is appropriate, would be right there on the label so that

immediate and effective acticn may be taken.

This is a major problem. The Public Health Service estimates that
everg year 600,000 children swallow household aids left within their
reach, and that about 500 children die each year as & result of such
accidents.

I hope that your comumit{ce nill be able to take favorable action on
the pending legislation at &n cuily date.

Sincerely yours,
Autuur S. Fresmauxe, Secretary.
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_ DEPARTAUENT OF THE INTERIOR, P A
.l BE-)F;ICE or BHCE SEcrRETARY, 2 mﬁ.ﬁ_ﬁ
_ ) ¢ as I:‘-ﬂ fOﬂ s, —::E': g 1
gﬁ'@_. WAI{I:EILG. Magnusow, - 7o ) March 17, 1855. Ll‘tcs] o
irman, Commitlee on Interstate und Foreign Com g S
U.S. Sunete, Waskington, D.C. ~ m meree 2 t: state ¢
Dzar SenaTor Micxuson: This is, in: response to your r sg b
2 N , A cqu e .
for & report on S. 1283, & bill to regulate thepintemtateydismibgtg; ’.ui:é;( i,'}”ﬁ?f
and sale of packages of hazsrdous substances intended or suitable for  “»%  proced:
ool e '

_ The bill does not appear to relate to any matter within the jurisdic- 24 )

tion of this Degaru_nent or to affect :m,{l matter rpon which ‘the De- 13‘% ti.rcl:(t,kil
partment would be in a position to give helpful information or advice. 755 304 Ea)'(
Accordingly, this Department has no comment to offer with respect vy  danger
to the ment of the purpose or provisions of the bill. ‘ﬁg Tie
We greatly appreciate your bringing this matter to our attention, 23 stance
and welcome the opportunity to submif recommendations on any 'f.:a the fol
measure where the activities of the Department may possibly be in- e forintr
volved, or where its experience may possibly be of value. %=t of a b
Sincerely yours, ’ %4 substar
L . D. O71s8 BEASLEY, %3 while i
Administralive Assislant, Secretary of the Interior, «%' intersts
3 ? haza:
et or pax
Avgusr 10, 1959, 53 dert:
Hon. WarreN G. Maexusox, ) 1999 }J— ::llbsctx::
Chairman, Commitiee on Interstate and Foreign Commerce, 25 brande
U.S. Senate, Washington, D.C. ) “2  place 1
Dear CeairMAN Macnuson: Your letter of March 9, 1959 Z nterst:
addressed to the Chairman of the Commission, and re ucstir;g come- "3 vehicle
ments on & bill 8. 1283, introduced by you for oursel? and Senator w3 Interste
Bush, to regulate the interstate distribution and sale of packages of - & 10 8cco
hazardous substances intended or suitable {or houschold use, has ' cen < substar
referred to our committee on legislation. After consideration by that  ° x4 Vvehicle,
committee, I am authorized to submit the following comments in its  .7; contan
behalf. - 3-’.’1- charact
The proposed legislation would be known as the Federal Hazardous i@ substa:

Substance Labeling Act, and would be administered by the Secret 5 Peua
of the Department of Health, Education, and Welfa.re? fheelﬁz‘:l;ﬁ ment f
Cs astic Poison Act would be repesled 6 months after the date of the 2 or profl

H1l's enactment into law. o3 ifin ge
Section 14 of the bill states that nothing contained in the proposed Ay person
legislation would be construed to modify or affect the provisions of & Lurnish
certain eaisting lezislarion, including chapter 39, title 18 of the United i~g wouldl
States Code (15 U.S.C. S31 ot seq.) under which this Commission has ‘3¢ #nd cu
the duty of formulating reguiations for the safe transportation within -3 United
the limits of the jurisdiction of the United States of explosives and  +i& £0od &
other dangerous articlss, including flammable liquids, flammable i  packa
solids, oxidizing materials, corrosive liquids, compressed gases, and i there i
poisonous substances, by common carriers engaged in the transporta- ¢ shipma
tion of these commodities in interstate.or foreign commerce by land. + evport:
Shippers of such commodities moving by land or water in inferstate 5 purcha
or foreign commerce are also bound by these regulations. wi shisp.ﬁte‘;

% inspecti
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HAZARDOUS SURSTANCES.FOR.HOUSEHOLD USE

At the outset. wa wish: to pownt out thet contract carriers, and private
carriers of property, by motor vheicle, are not covered under the stat-
utes cited: Nevertieless theso clacses of carriers are regulated in
similor manner. uider sections 204(2)(2) and 204(2)(3) of the Inter-
state Commerce Act. For purposes of consistency section 14 of the
proposal should be smended eccordingly. We suggest the following
language in lieu of that presently used a: lines 18, 19, and 20 of pago 19
of the bill immediately. following the word “Code” at line 18 and
preceding the word “‘or” at line 20 for vour consideration:

“% * * a5 amended, or any regulations promulgated thercunder, or
under sections 204(a)(2) and 204(a)(3) of the Interstate Commerce
Act, as amended (49 Stat. 546; 54 Stat. 922; 49 U.S.C. 304(a) (2),
304(a}(3)), rclating to the transportation of explosives and other
dangerous articles; * * &,

The bill defines a number of key terms, including “‘hazerdous sub-
stence,” and “misbranded package.” Under section 3 of the propcsal
the following acts would be prohibited: (a) introduction or delivery
for introduction into interstate commerce of any misbranded package
of a hazardous substance; (3) tempering with the label of such s
substance in & manner which would result in & misbranded package,
while it is in interstato commerce or held for sale after shipment in
interstate commerce; (¢) receipt of any such misbranded package of
8 hazardous substance and the delivery or proffered delivery thercof
for pay or otherwise; (d) knowingly giving of & false gusrantee or
underteking obtained from the person from whom the hazardous
substance was received, to the effect that the substance is not in mis-
branded packeges; (e) refusing to permit entry or inspection of anv
Place where hizardous substances are held for intreduction into
interstate cornmerce or are held after such introduction, or of any
vehicle being used te transport or hold sucl hazardous substances in
interstate comuinerce, or refusing to permit inspection and sampling,
in accordance with the terms of Llie proposal, of firished hazardous
substances in retail packages and labeling thereo in such place or
vehicle, by authorized persens; and Sf)') reuse of food, drug, or cosmetic
containers still bearing original lables or identifiable 2s such by
characteristic shape, impression, or closures as containers for hazardous
substances.

Penalties would be provided in the form of fines and/or imprison-
ment, for violations of the proposed measure. The receipt delivery,
or proffered delivery of a hazardous substance mentioned in (¢) above,
if in good faith, would not be a violation of the proposal unless the
person so receiving, delivering, or proffering for Jdelivery refused to
furnish certain information regarding its origin. As to (a) above it
would be a defense to ~stablish a guarantee or undertaking signed by,
and containing the name and address of, the person residing in the
United States from whom the hazardous substance was received in
good faith, to the effect thut such substauce is not in misbranded
packages. Nor would it he a violation of (2) and {¢) above where
there is involved any hazardous substance skiipped, or delivered for
shipment for export, to any foreign country, in a package marked for
export and branded in accordance with the specifications of the forcign
purchaser and the laws of the foreign country.

Section 3(e) of the bill probably should be modified to allow for
shipments which, for reasons of security, may not be open to the
nspection contemplated by the proposal,
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34 HAZARDOUB SUDSTANCES FOR BOUSEHOLD USE

. Seetion 5 of the bill, among other provisions, would permit the
pringing of a libel procecding egainst any hazardous substance in a
misbranded package whilc it is in interstate commerce, its scizure, and
the condemnation thercof *n the distriet court of the United States
baving jurisdiction.of the matter.

Under section 5(a) of the bill shipments of hazardous substances
destined for export to foreign countries would not be subject to the

roposed legislation so long as the comparable regulations of the
wreign country concerned are complied with. If thut country did
rot have any such requirements an unmarked shipment would ap-
parently be legal, but the hazard to carrier employees ard others
coming in contact with the shipment would be the same.

Section 8 of the ]prOposed measure provides, among other things,
that officers or employees designated by the Secretary of the Depart-
ment of Health, Education, and Welfere, upon proper identification
and written notice, would be authorized (15’ to enter, at reasonable
times, any place where hazardous substances are held for, or after
introduction into, interstate commerce, or to enter any velicle bein
used to transport or held such substances in interstate comirerce; an
(2) to inspect und samble, at reasonable times, and within reasonable
limits and menser, finished hazardous substances in retuil packages
end the lubelng thercon in any such place or vehicle. A separate
notice voult be necessary for each inspection, but a notice would not
be required for c¢ach entry made during the period covered by the
iuspection.

The examinetion, ingpection, and investigation procedures which
would be authorized by this section of the bill are, in our opinion,
broader than necessary to accomplish the purposes of the proposal,
Specificully, the inspection of vehicles while holding or traunsporting
hazardous substances would appear to impede and delay unneces-
sarily the operations of the affccted carrier, in view of the provision
made for inspection in places other than the vehicles, It will be noted
that the Federal Caustic Poison Act exempts from its piovisions
common carricrs operating in the ordinary course of husiness,

Under section 9 of the bill interstate carriers and certain other
petsons would be obliged to permit suthorized inspectors to have
access to and copy all records showing the movement in interstate
commerce of any hazardous substance, or the holding thercof during
or after such movement, and the quantity, shipper, and consiznee
involved. When a request by an inspector is accompanied by 2 writ-
ten statement specifying the nature or kind of such hazardous sub-
stance, it would bo unlawful for any carrier or person to fail to permit
access to or the copying of the record in question. This section con-
tains a proviso that evidence obtained thereunder shall not be used
in o criminal prosecution of the person from whom it is obtained.

This Cominission’s representatives have authority to inspect and
copy any and all sccounts, books, records, memorandums, cor-
respondence, and other documents of carriers subject to its jurisdie-
tion (secs. 20{3i. 220{(d), 313(f), and 412(d) of the Interstete Com-
merce .ict). Hawever, in each instance an accompanying proviston
probibits such representatives from knowingly anc willfully divulging,
except under certain conditions, any fact or information which niuy
come to their knowledge during the course of any such examination
or inspection (secs. 20(7)(f), 222{d), 317(c), and 421 {z) oi the act).
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We believe similar protection rzainst unauthorized disclosures should
be incorporated in the nropos.i:f it is enncted mto law.

Thag bill appears to-have as its primery purpose the protection of
housci:old consumers of hazerdous substances w roteil-size packeges
and containers. ‘~If this is ! ue, it seems that more 4cfinitive terms
should be used in order to ..arify any areas of doubt which might
otherwise obtain.

The Federal Caustic Poison Act (44 Stat. 1406 et seq.; 15 U.S.C.
401 et seq.), which would be repealed by the proposed law, mskes clear
in its definition of the term “misbranded parcel, package, or container”
that it refers to retall parcels, packages, or containers. Section
8(b)(2) of the hill refers to retail packages, but other sections of the
bill, notably sec‘ien 2(2)(0) defining the term “misbranded package,”
appear susceptible of a broader construction,

n the event the bill is meant Lo »pply not only to retail packages
and containers but to the outer or shipping container, then it appears
that considerable confusion might result from (1) the addition of the
proposed legislation to this Commission’s regulations, and (%; vari-
ances in definitions and coverage. For example:

1. The definition of the term ‘“toxic” (sec. z(ﬁ) of the bill) is rether
broad. This Commission’s regulations (49 CFR 73.325) use the term
“poisonous articles” and divige them into four classes according to
degree of hazard in transportation, i.e., (1) extremely dangerous
poison, {2) less dangerous poison, (3) tear gases or irritating substances,
and (4) radioactive meterials.

2. The definition of the term “highly toxic’ (sec. 2(h)(1) of the bill)
follows the wording and description of “less dangerous poisons” as
defined in this Commission’s regulations (49 CFR 73.343), except that
the futulity rate for the same number of rats is 48 hours in the bill
rather than 14 days as specified in our regulation. Radioactive
meaterials would not n?pear to be covered by tEe bill.

3. The definition of the term “corrosive” (sec. 2(h)(2) of the bill)
appears to be unnecessarily broader than the definition of the term in
the Commission’s regulations (49 CFR 73.240).

4. The Commission’s regulations do not extend to “irritants” and
“strong sensitizers” as those terms are used in sections 2(j) and 2(k)
of the bill,

5. The definitions of the terms “extremely flammable” and “flam-
mable” (sec. 2(1) of the bill), as well as beinz applicable to liquids,
appear to embrace materials in other than a liquid state, particularly
geses. The Commission’s regulations at 49 CFR 73.115 and 73.119
cover flammable liquids and gases of many types and under a varicty
of conditions.

Section 2(m) of the bill is concerned prin ipally with the labeling of
the immediate packago or container of the substance involved. In
the event there is an outside container or wrapper, the required in-
forpzation must appear thereon, unless it is easily legible through the
outside container or wrapper. Any accom anying literature con-
taining directions for use must ulsn contein the required information,

While this language logicaily apjcars to be referring to packages or
containers of a size suiteble for L.ouschold use, it is also capable of being
construed broadly, perhaps io apply to outsido shipping containers.
Any such construction would lead to confusion and some duplication
of effort, especially since the size or type of labe!s to be used is not
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specified. Labels reguired under this Commission’s regulations -re h‘gf 2

of d’csug.-m ted sizes, colors, and wording.  (See 49 CI R 73.403 through M3 e

73.:11.) Itshoyld also be noted that section 73.404 (¢; prohibits che use %
of labels which by their size, shape, and color may be rexdily confused . 5
with 5tandard Commission labels. The chemical industry now applies T~

-
-
"
o
—

5 o
additional warning lebels to pachkages of many dangerous materials, 3L
and the Federal Insacticide, Fungicide, and Rodenticide Act imposcs %% w
a label requirement upon shipments of so-called economic poisons. A A

The importance of clarifying the proposal with re.pect to the typeof .58 C
package or container envisioned is PurtIlJ:er pointed up by vhe fact that E b
the term “immediate package or container’” could be construed to fp(;' 0.
apply to such immediate containers as tank cers, cargo tanks, portable ¢ 4
tenks, drums, carboys, and eo forth. Box cars, tank cars, motor %f@‘ p
vehicles, and tank trucks are now requircd under this Comrnission’s 3 u
regulations to be cither placarded or marked when they are used for {}'1; U

_ trapsporting dangerous substances in interstote or foreign commerce. 2 ou
The application of a smalil Irbel to such vehicles should, if it will serve -gﬁﬁé tl
& usciul purpose, be donc 1n some specific manner and at specific lo- S st
eations, sicce a small label might 2o unnoticed or be placed where it '.’3 0\
would provide little warning to those who might come in coatact = C
with the lading. £,

It should be iome in mind that this Commission’s regulations in this =35
respect (49 CFR 71-90) have been adopted by the Cunadian suthori- PP X
ties, several individual States in connection with inw-astute transporta- M
tion, the U.S. Coast Guard, and the Federal Aviation Agency. If B
the proposal is enacted into Ia'v, shippers and carriers would be forced N
to compare its provisions wizh )~ = rulations of this Commission so
1s to determine where our regulet'vns end and those promulgated <
under the new law begins. This w1 appear to unduiy comp'l-icate o
their oy .ations.

For the reasons shown we 41 net favor snactment of the proposed T
czislation in its present form. “ 4

"Respectfully submitted. -
CoaMiTrees ON LEcisLaTioN, U &
Ken~era H. Tuceeur, Chairmuan, NI
ANTHONY ARPAIA. ~Py

Howarp Freas. P
= c
‘ !l
INnTenrsTaTE CoMMERCE CoMMISSION, Y

QFFICE oF THE CHAIRMAN, I
- Washington, D.C., January 18, 1960. oooas
Hon. Warren G. MagnusoN, - D
Chairwan, Curunidec on Interstate and Foreign Commerce, s "i
U.S. Senate, Washington, D.C. - {')“

Duar Coamnisay Muonvson: Your letter of January 6, 1960, ad- -3 at
dressed to the Cheirman of the Commissioa, and requesting com- o
ments on certain amendments proposed by the chemical industry to R
S. 1283, = bill to regulate the interstate distribution and sale of pack- 2
ages of hazardous substances intended or suitable for houschold use, oy
hes been referred to our Committee on Legislation., After consider- =

- ,3‘{
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ms zre 3z  ation by thst Committee, I amn authorized to subnut ibe Jollowing
hrough 1 comments in its behalf:
the use o The amendments proposed by the chemiceal industry, as set forth in
mfused ; the enclosure transmitiad with your letter, are designed to meet the
np;glies objections set forth i our report of August 10, 1959, on S, 1283.
terigls, 4 These proposed_amendmentis appear 0 cerrect the deficiencies which
mposes 8 wa felt existéd in this measure, as introduced, with one exception.
50n8, 8 Asstoted on page 7 of -our August 10 report, representatives of this
typeof | Commissicn have authority to inspect and copy any and all accounts,
ct that 4 books; records, memorandums, correspondence, and other documents
ued to 3@  of carriers subject to its j wrisdiction (secs. 20(6), 220(d), 313(f), and
ortable {38  412(d) of the Interstate Commerce Act). Such representatives ere
motor 2  prohibited, however, from knowingly and wilifully divulging, except
ission’s 4  under certain conditions, any fact or informetion which may como to
sed for their knowledge during the course of any such examination or inspee-
unerce. 4 tion. We aro still of the view that similar protection against unau-
llserve =  thorized disclosures which could result from authority granted under
sifie lo- &% section 9 of 8. 1283 should be incorporated in the bill before it is
rhere it ##  (nacted into law. Ye¢ sugeest that section 222(d) of the Intersiate
sontact X% Commerce Act might be used ns & guide to the acecomplishment of
«<a this purpose.
1in this If an amendment along the lines sugpested with reference to sce-
athori- %8  tion 222(d) is added to those proposed gy the chemical indusiry we
sporta- ' would have no objection to the enactraent of S, 1283.
cy. ¥ Respectfully submitted.
s forced \ - CoMMITTEE ON LEGISLATION,
sion so kR Joun H. WinceELL, Chairman. £
algated ' § Howanrnp Fneas.
rplicate 4 Evercrr Hurcm~son. 5
i L7
soposed 4 4
- Paxama Canar CoMmpany, :
?j Washington, D.C., August 11, 1359. i
’ -*3 Hon, Warnen G. MacNuson, "
man. T Clairman, Commitiee on Inlersiale and Foreign Commerce, b
U.S. Senate. ey
Dear Senaror Maexuson: This is in response to your request for
comments of this ;‘:fenc on 5. 1283, a bill to regulate the intersiate
distribution and sale of packages of hazardous substances intended
or suitable for household use.
. Section 2(n) of the bill defines the term “territory” as used in the bill
1960. as any teititory or pessession of the United States, including the

o District of Columbia and Puerto Rico, “but excluding the Canal

Zone.”” ‘This section renders the provisions of the bill inapplicable to

the Conal Zone and inasmuch as no substances of the type covered

160. 2d .7 by the bill are manufacturced there, no reason appears for requesting
) 8a- amendment of the bill to make it applicable in the Caneal Zone.

‘gt;’o’g; The Bureau of the Budget s advised that it has no objection to
1? y o the submission of this report vo your committee.

; | ?:cse: Sineerely,

nsider MzerriLr WHITMAN, Secrelury.

€4002*— 60 5. Rept., 56-2, vol. 2-——8
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HAZARDGUS SUBSTANCES FOR HOUSEHOLDY VUSE

Orrics or THE Posng%rzn GENERAL,
Washington, D.C., August 11, 1958.
Hon. WaRrEN G. Maiaxvusox, ' ' '
Chairman; Comvmilice on Interalale and Foreign Commerce,
U.S. Senate Washinglon, D.C.

Dzar MR. Craammman: Reference is made to your request for &
re’)ort on S. 1283, & bill to rcgulate the interstate distribution and
sale of packages of hazardous substunces intended or suitable for
household use. :

This measure, among other things, proposes to prohibit the intro-
duction or delivery for introduction into interstate commerce of any
misbranded package of a hazardous substance. It would also provide
penalties for violations.

Section 14 of the bill among other things, piovides that the meas-
ure wonld not affect the present law (18 U.S.C. ~ luv) or any regula-
tions promulgated tnercunder (relating to mauning of dungerous
substances).

Since section 1715 of title 18 relates exclusively to concealable
fircarms rather than hasurdous material it is believed that the reference
to 1715 in line 20, pave 19 of the bill, should be deleted.

This Department hus no othier comments or recormmendations to
submit as to the enactiment of 8. 1283,

The Bureau of the Budget has advised that there 1s no objection
to the submission of this report to the committee.

Sincerely yours,
E. O. Sessions,
Depuly Postmaster General.

STAaTE DEPARTMENT,
August 12, 1959.
Hon. Wanren G. MagyusoN,
Chairman, Committee on Interstate and Foreign Commerce, U. S. Scnate.

Dear SeEnNaTOorR Macnusoxn: In your letter .of Mareh 9, 1959,
acknowledged on March 11, 1959, you requested the views of tho
Department of State on 3. 1283, a bill to regulate the interstate
distribution and sale of paclkages of hazardous substances intended or
suiteble for household use.

Tho purpose of this legislation is apparently to protect human life
and health by bringing obsolete legislation on hazardoue substances
up to date. Tho Department of State has studied it from the view-
point of foro’ilgn policy hni)lications and hes no objection to its
enactment. The proposed legislation does not diseriminate between
foreign and domestically produced products, nor is it in conflict
with our international obligations.

The Department has no com:uent on the standards defined in tho
bill which pertain to hazardous substances, as this is the concern of
other agoncies.

The Department also has no comment on the sdministration of
the import provisions of the bill, which is primarily the concern of the
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HAZARDOUS SUBSTANCES YOR HOUGBEHOLD USE a9

9 Department of Health, Educetion, and 1Wellare, and the Department
. of tho Trensury.
The Depariment hasbeen informed by the Bureau of the Budget
that there is no opjection to the submission of this report.
- Sincerely. yours,
and Worias B. Macouesr, Jr.,,
for Assistant Secrelary
. . (For the Acting Secretary of Slate).
Aro-
any
vide OrFICE OF THE SECRETARY Or THE TREASURY,
Washington, August 12, 1969.
.£a8- Hon. WarreNn G. Maanuson,
aula- Chairmen, Commiltee on Interstatz and Foreign Commeree,
rous U.S. Senate, Washington, D.C.
My Dear Mgr. Crairman: Beference is made to your letter of
able Ihiarch 9, 1959, requesting the views of this Department on S. 1283
ence to regulate the interstate distribution and sale of packages of hazard-
ous substances intended or suitable for household use.
s to The proposed legislation would prohibit the introduction into
] interstate commerce of any misbranded package of a hazardous
‘tion article which includes articles that are toxie, corrosive, flammable,
and the like and would vest primary enforcement zuthority in the
Secretary of Health, Education, and Welfare. It would suthorize
the issuance of joint regulations relating to imports of such articles
i ) by the Secretary of theeﬁ‘rcnsury and the Secretary of Health, Educa-
y tion, and Waelfare.
y Since the sdministration of the proposed bill will, if enacted into
. 2 lonw, be vested primarily in the Department of Health, Education,
9. i and Welfare, the Treasury Departmient does riot wish to make any
: recommendation on its merits. In ihe cvent the bill is enncted into
nate. : law, additional work will be required of certain Burcau of Customs
959, employees. However, a survey has not been made to ascertain the
" the probable amount of such work.
stato The Department has been advised by the Buresu of the Budget
:d or that there is no objection to the submission of this report to your
cominittee.
1 life Very truly yours,
nces A. Guaore FLues,
Tiew- Acting Secretary of the Treasury.
y its
ween 10. Crnaxces v ExisTing Law
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- > 40 HAZARDOUE SUBSTANCES FOR EBOURLHOLD USE 5
e mat X . R
i) t’ . CrarrEr 11. Cavsyic Poisons (15 USC 401 Er. Skq.) ‘é s
7 e FSkc. 40L. Citation. ’j
Ve EThis chugiter 1aay be cited a3 the “Federal Caustic Poison Act.” 4 =
P < i Mar. 4, 1027, ch. 489, sec. 1, 4t Stat. 1406.] k
it (A [Sec. 402. Definitions. * * +] d
“-i_}.‘;‘* 3 [Sec. 403. Prokibjtion against mishranded shipments, * * *] 4
g ' {Src. 404. Libe! for condemnation proceedings. * * ) 3
% {Sec. 405. Exclusion of mishranded imports. * * ¢} : A
“';E §¥Sec. 406. Removai of labels. * * *} ,
Voo {Sec. 407. Penaltics. * * *71 X
RN, F'Sec. 408. Institutior of hbel for condemnation and ciiminal 1
2B CA proceedings. * * “J 3
o ISec. 409. Enforcement of chapter, * % *J :
G [SEc. 410. Separability cluuse. * * *] 3
- [Sxkc. 411. Application o cxusting law, * * ¥ !
DS With respect to the time of repeal of the Federal Caustic Poison l
e S o Act of 1927, section 18 of S. 1283 is important, and accordingly is . M
e reprinted below: j :
AR B REPEAL OF FEDERAL CAUSTIC POISON ACT 3
J REE See. IR, The Federal Caustic Poison Act (44 Stal. 1400) is repcaled 3
; Fion e fiec! oo 2t ti cluse of the sixth ealendar month after the month of enceliment )
[ of thes stel, Provided, That, if the Secretary, pursuant to section 16(5) |
: of this Act, prescribes an additional period or periods during which ]
s violations of this Act shall not be enforceable and if such additiznal :
4 period or perinds are applical’s to viviations of 1iis Aecl invei~ing vue or ; ref
4 3 more substances defined as “dangerour caustic or corrosive substances” : if
% _ iy the Federal Caustic Poison Acl, that Act shall, with respect to such . M
A ] substance or substances, remains in full force and effect during such ! reg
-_ additional period or periods: Provided further, That, with respect to ' th
T violations, liabilities incurred or appeals taken prior to the close of said J]
: sizth month or, 1f epplicable, prior to the e piration of the additional ¢ ¢
- - period or periods referred to in the preceding proviso, all provisions of the : AL
RN 2R Federal Caustic Poison Act shall be deemed to remain in full for -2 for } of
s AL the purpose of sustaining any proper suil, aclion, or other proceeding 1 e
H1E R with respect to any such violalions, lighililies, and appeals. ; far
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FACE

The prevalence of immunoglobulin E antibodies to the
proteins of rubber (Hevea brasiliensis) latex and grass

(Phleum pratense) pollen in sera of British blood donors

T. G. MERRETT, J. MERRETT and R. KEKWICK*

YOYICR:

TEIS ¥ATTRTAL 0¥

BE PROIEIYED BY CUXLRIET

LAF {TII1® 17, U.S. COD&X)

Alleryy Diggnastic Laboratory, Abingdan and *School of Biochemistry, University of Birmingham. Binningham, UK

Summary

Background Although there bave been many studies of the prevalence of larex allergy ia
popularions deemned to be at risk, little is lmown of the poteatial sllergic susceptibility to
latex products prevailing in the general popularion.

Objective  To assess the possible prevalence of allergy to azex goods in a population of blood
donors by measurement of specific antilatex mwwmoglobutin (Ig) E in bleod, 1o relate this 1o
prevalonce of antigrass IgE in the blood donations, and to assess the prevalence of antibodies Lo
Srass, house dust mile and cat allergens in those donnes baving antilatex IgE antibodies,
Methods Sera from two groups of donatioos obiained in the English Wesz Midlands were
assayed. A group of 2000 danations obmined in midwinter was assayed for antilatex and
antigrass pollen IgE. A group of 5000 midsammer donations was asayed for mesl 1gE, and
antilarex I2E and the sera giving 4 positive reaction, assayed for antigrass polien, anthovse
dust mitz and anticat [gE. The nanure of e priscipal lamex and grass pollen potypepudes
reacting with IgE in the sera was assessed by immunoblatting.

Results  Anti-latex [E was detected in approximately 4% of the winter and 7% of the
sumunc donations. The prevalence of antigrass IZE in the winter dosatioas was approxi-
mately 20% and amotgst the laex-pasitive scra approximately $4% conmined antigrass
Igi. Of the summer danations of latex-positive serz. 56% contained smrigrass. 48.6%
antimite IgE and 34% anticat IgE. The peevalence of both antitatex aad antiprass IgE was
age and sex relaced. Inhibition swdies indicated cross-reactivity of IgE with Lstex and grass
pollen proteias.

Conclusions Whikst 4-7% of the population mvay have serum IgE reacting with latex. the
levels are low compared with those reacting with the acroallergens smdied. The appsvent
cross-reactivity of some serum IgE with both latex and grats pollen takea with otber
evidence suggens that i some individouls, allecgy to Istox may arfse Grom an initial
sensitdzation by grass pollen,

Keywords: blood donces, car, English West Midlands. grass pallen. house dust mite. latex
allergy, serum (pE

Clinical and Experimental Allergy. Val. 29, pp- 15721578, Submined 10 uly 1998:
rcvised 21 Seprember 1998; sccepted 12 May 1999,
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Infroduction

Althaugh type T allerzy to namral rubber latcx goods has
boen recognized celntively recomty [1), a considecable
licamre describing the provalence of the sensitivity
WKMWIFBM Univenicy of
l-ﬁn.lmnuzn:u&

15n

[}

amonagst wotkers cxposed to latex articies during their
occupations bay ceerged [2.3]. From both & public bealth
and 3 cormncreial vigwpoint it would be useful to have an
mtdfﬂnWtﬂonuﬁhmeﬂlpopﬂmonm
moight be at risk. An objective and reliable procedure js
difficult 10 set in motion. Quéstionnures sre somawhat
unrelisble, skin prick wsting of a sample of the general

© 1999 Blackwell Scitace Lid
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population is not very feasible, the correladon of Gecific
immonoglobulin (Ig) E essays of dlood serum with a type §
allargy fx not absolute and & complercly random sefectioa of
the population is difficul 1o achicve. With thesc caveans in
miod the simplcst procedure for obealning an approximate
picrare of the situation is to assay for antilatex IgE in e large.
number of blood donstions. A preliminary serfes of assays
of 1436 British blaod donations indicatod aa ovenall pre-
valence of 7.9% conmining antilatcx IgE [4]. Similar results
have beea reported by Ownby et al. [5.6] wiho found 2
prevalence of 6.4% in 1000 donations from the southeast
Michigan rcgion of USA. Ia view of the solatively few

of the condition in the UK subseguent to the original
descripdon [1], it scemed desirsble w extend oar earlier
work with 2 view to establishing the groups, in respect of
age and sex, most likely 10 be at risk. Furthermore it was
thought usefal ro cary cut 2 simultancous serics of assays of
IgE antibodi¢s 10 allerpens to which the seasitivity of the
genera] population was well documented. The donations
were therefore ssmayed for IgE specific for both aanral
robber Hevea brasiliensis latex and timothy grass Phleum
prareate pollen antigens and an attempt wis made to
chanacterize the antigens with which IgE most frequently

“Materials and methods

Blood donaricns

"The remaing of blood test samples of 2035 donations taken
by the W. Midlands Centre of the UK Nasional Blood
Sexvice during the winter (January) snd 5007 similac sam-
ples ke duging the summer (July and Avgugt) were
centrifuged and the serum stored ar — 20" priar 0 assey
for IgE The midwinter donations were all tested for
sntilarex and antigrass IgE, all the sunmer dosations were
tested fior antilstex IgE and the potitive sera were tested for
ancigrass, snrthouse dost mite and apricat IgE, a sample of
the Iatex-pegative serz from the sommer dosaticas was also
tested for antigress IgE. The wtal IgE of all the suwmmer
donations was measured,

IgE axzay

The sitergenvspeciic IgE of the seram samples was measured
by the AlaSTAT® Microplate fmmuncassay (Diagoostic
_Prodzees Corp, Los Angeles, CA, USA) as recommended
by the manufscrucer [7]. This assay. which was, at the dme,
the only procedhire for the assay of latex-specific seram IgE.
approved by the US Food and Drugs Adminisaretion [2), isa
Yuid phase detorminstion in which allergens, covalendy

to a biotinylazed warer soluble polymer. bind 1 serom
satihodies, On the addition of smepavidin which binds w the

biodn groups, the biodnylxed 3arigen—antibody ccmplex
becoimes ansched to biotinylsted serum albumen coaring
the walls of 2 microtitre plate. The bound IZE is estimared
colourimetrically after e further addidon of enzyme-
Isbelied IgE. The rosults, calibrated against values obtained
for total serum IgE. are scored in clacses O~VI where the
class sumber is 2 semiquansitative index of the amaunt of
sllesgen-specific IpE, class O being 0-0.34, class 1 0.35—
1,49, class 11 1.5-2.99, class T 3.0-14.9, class IV 15-459,
class V 50-100, class VI> 100 il/mL (11U =24ng I2E)
Inhibition of the asssy for Iatex-specific ISE by tmothy
grass pollen sxtract (Allesgon, Villings, Sweden) was esti.
mated by pre-incubating duplicase identical samples of
serom, cach with 10l grass pollen extract (contining,
tespectively, 10 and §00ug polien protein in phosphace.
buffered saline) for 30 min prior to assay far latex-specific
[2E a3 above. Comparison with the uniohibited specific [gE
assay, coarauning (Oul phosphate-buffered saline as con-
trol. gave the degree of inkibition. The number of samples
of an individua! serum assayed for grass inhibition was
restricted by the volume available

Polypeptide binding

Proteins of fresh latex and grass polles were separated by
SDS polyacrylamide gel electopharesis (SDS-PAGE)
according to Lacmmli 9] and were electrobloued oa to
nitoceliulose membmnes by the procedure of Towbin ef <.
{10]- After blocking with S% reconstinated Jow fat milk. the
merhranes were incubated overnight with the AlSSTAT-
positve donor scra dilutzd 1:§ with TRIS-buffcred saline
{(pH7.4). IgE binding was detectzd by incubadop with
biotip-labelied mouse antihuman IgE followed by avidia-
labelled alkaline phospharzse, Incubation with the substrate
5-bromo 4-chloro 3-indolylphosphate reveeled the zones of
IgE biading.

Ramalts

Anrilazex and antigrass IgE in winter domations

Tahle ) shows the concentrations of anglatex snd antigrass-
specific IgE found in the sera from a groap of 2035 blood
donztions obeained in the winter sorted accopding wo donac
age and sex. Although the overall prevaience in the entire
group contining sadlsiex IgE was 4%, the prevalence in
the differcot age groops differed considerably from this
value, that in sera from males aged 30--34 being the greatest
21 $2%. As exptered. the overall prevalonce of detoctable
antigrass-specific IgE in the group was much hightr at
19.5%. Again there was ooasiderahle variaton between
the sex and age groups. the highest value. 36.5% prevalling
in the 20- 24-year-0ld msle cohort, sera froo young women

© 1999 Blackwell Sciares L2d. Clinicod amd’ Experiocset Allcrgy, 29, 1972-157%
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“Tably 1. 1.acex- 3nd grass-spocific IgE lovels in winzer blood donations

Antilarex [RE % 4 ve s Antgrass IpE % + ve sery
All clesses >elass ! All clpsset >class 1

Agn Dosors{s) T : -

poup D F M Toul F M Teea! P M Total F M Toal
13-4 1113 5¢ 11 65 33 76 8.6 IS WL 266 2BS 3] 23
20-3 T3 26 43 42 25 48 kL %9 363 32 U3 M43 Bl
259 VI 41 20 43 13 $2 7 33 0T N8 178 280 221
304 /147 41 81 68 34 61 s %4 M6 270 203 252 Ao
35-9 122175 4 63 57 24 06 13 197 A0 222 153 27 126
404 131192 22 42 13 07 15 12 168 224 201 138 208 179
459 1467205 27 1.4 20 07 10 ot 89 144 121 89 124 165
504 NN37 i1 29 18 L 2 13 3 190 145 66 175 132
55-9 55123 s 36 35 35 24 29 127 108 s 109 108 149
60+ 44753 23 00 0 22 a0 1.0 L 5.7 82 %.1 56 72
Toust $49/1188 32 486 40 1§ 25 i3 167 27 196 146 197 175

also showed 2 high peevalence reaching 26.9% in the 20~
24-year-old age group. The overall prevalence of antilatex
IgE-positive sera wag 4.6% in donations from males and
3.3% in those from females.

Ot the serz in these winrer dongtions containing artilares
IgE. $4% also contained aniigrass-specific [gE. Only 19.9%
of thote sera containing antigrass IgE also contained apti-
larex IgE. In Tahle 2, the results obtajned with sera connain-
ing both antilatex snd sarigresy IgE have heen sored
sccording to the clesses Into which the concenmations of
cach antibody fell. [t is seen that all of the sera containing
antilatex. IgE at the class IIT level also coomined antigrass
FgB. and 71 2% of those contairung this gctivity a2 the class]
feve! also contxined some aotgrass IgE. High levels of
antigrass IgE were associaved with the higher prevalence of
antilatex IgE, thus 35.7% of the sers having anvprax IgB
& the class VI level conttined angilatex IgE but oaly 16.7%

of those reacting 1o grass pollen a¢ the class [ ievel had
detectable anrilgter activity,

Relation of antilatex IgE 10 arvi-agroallergen IgE in
summar donations

In view of the kigh prevalence of antigrass IgE in the wincer
blood donations containing antilarex IgE, antigrass IgE was
assayed in those members of 8 series of summer donations
found to contain antilstex IgE: these donations were aiso
assayed for two other common aeroallerpeas, house dust
mie (Dermasophagoides pteronyssinus) and cat (Felis
domesticus).

Tablc 3 shows the distribution of antilstex FgE-positive
e amoagst the 5007 summer donations, sorted according
10 1ge and sex. The overall prevalence of IgE-positive scrz
wis 73% and again tbe prevalence in donations from

r&uawﬂi&mmumumhmu@m

Numbers of eaa
Astigrass Ig¥ classes

Anlax Toeal - %
TgE clasay e Q 1 /1] m v \' VI prass+ve
° 1954 1613 3 105 11t 38 16 3 173
1 3s 10 s 3 3 7 & 3 s TiA
n 40 3 2 15 2 3 L 14 925
m 6 (4] 0 2 2 1 0 1 100.0

© 1999 Rlackwell Scisnce L, Chwical and Espervmsnial Allergy. 39. 1572-1578
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“Fable 3, Tots] and spucific IfE tevels in summer blood donations

- =

% Jatex -+ v 3¢T2 D A2¢ proups

Danors (z) Total IgE* All classas >l T
Age M F Toat ™ . F All M F Total M F Toral
189 3 7 58 530 303 409 9.7 74 85 65 37 32
204 178 it w2 620 302 410 133 1l 121 79 73 78
25-4 s 244 s 410 A 319 141 10.7 126 15 74 17
304 87 s Lys] 50.0 3.1 415 134 3 119 83 80 82
35.9 47 54 72! 440 324 »o L) 53 16 54 34 47
404 405 312 it 4.0 B4 ¥ 3 19 43 63 43 26 kY]
<9 £ 369 2t 380 %0 3z 54 22 4.0 i3 L.t 23
504 A4 213 Lry) %0 230 S i 14 - 28 16 05 1d
55-9 193 132 330 no 265 329 20 38 - 2.7 1.0 2) 15
6G + 142 o4 208 400 3.0 356 3s L | 34 3s 0.0 24
Towml 2547 2160 5007 92 23 6.2 | ¥ 60 73 3.0 33 435

*Total IgE exprevsed ¢ geometric meas of EUIEEA. for both Lztex-posive And -negative sera.

males (8.4%) was higher than thar in those from females
6.0%).

Toc results of wsting 350 of he 368 amflaex IZE-
~-asitve sera for antigrss, antimite and eaticat IgE are
“Shown in Teble 4 Whilx 96% of the serz contpined
anggrass JgE. 48.6% conmined mmimite IgE end only
34% contained anticat IgE. Twenty-four of the 25 sen
containing antlatex 1gE ot the class T level also contained
aniigrass JgE but only 16 of the group also had entimite IgE
and 14 had ansicat IgE. Overall 28% of the Jatex-positive
serg reacted with all three acroallergess.

When 380 of the suramer dopations not testing positive
fox antilatex IgE were assoyed for antigrass [gE, 88 (23.2%)
were positive. IF it {s assumncd that 7.3% of all the donatioas
had antilatex IgE then 380 represents the latox-negative

‘Tobis 4. % latex-positive dera cootaining sadpress. mite and ex

spacific IgE
% positive scra

Amfsez No.ln  Antigness Antigwte Anticay

1pE clam clany IgE IeE IeE

] 136 94.) 418 324

n s 973 473 24

o 25 960 64.0 560

v 1 1000 0.0 00
o Tod 3s0 560 6 340

portion of & toral of 410 donsdons. When allowance was
made for the observation that, in the summer donations,
$6.4% of the latex-positive samples were also grass-positive.
the total prevalence of smigrass Igh in a sample of 4i0
members of the summer group was calculared 1o be 28.5%.

Relation of presence of allergen-specific IgE to total serum
1gE levels in summer donations

The wotal serum IgE was meatured is all the 5007 sumrocr
donstons The geameirie mean was 36.2KU/, the valve for
males (422) being higher than that for females (29.5). From
the age grouping shown in Table 3 k is seen that there is
N0 clear correlation with age for total serum IgE. [n addidon
1o the 350 lstex 1pE-positve donarions of Teble 4, 2 further
348 latex IgE-negative domations were sssayed for anti-
grase, anfimite sod antcat IgE. The sera wers grouped
accarding to the number of scroadlergeny with which the
IgE reacted. The geometric mean of the total IgE was found
@ be propartional © the number of allergens bound. Thus
the geomemic mean of tha total IgE foc 98 sera binding five
allergens was 457.6, that for 101 sera binding chres was
205.3, for 178 scra binding two was 1092 and for 91 sera
bindiag coe was 41.8.

Age and sex relatedness of seram-specific IgE levels

Tt is elear from Tables 1 and 3 thaz the prevalence of terum-
specific 1gE is higher in the youager age groups. The highest
prevalence of antigrass and antilateXx IgE in the winter dona-
tions was foand in the 20—4-year-old malc and female cohor.

T 1999 Blackweall Sciowee Lid, Climival snd Exparimewsnl Aflerge, 29, 18721578
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Applicstion of the x? st 10 the éama Tn Tables 1 and 3
coafirmed that the provalence of serum-specific IGE anti-
bodies to both grass and lawex wis age and sex related. Thus
for the age relaredness of andlatex and antigrass IgE in
the winter doaations, the vajues were Pax0.]1 and 0.005.
rejpectively: the summer doostions gave a valuc of
£<0,001 for antilatex IgE, For sex relatedness. the winter
donaticns gave values of P=03 and P =005 for antilarex
and antigrass IgE, respectively, and the summer doaztices
gave a value of P==0.01 for amtilatex JE

Latex ad grass pollen polypepiide specificity of donor sera
IE in both series of donasions

The approximate molecular weighis of laex polypeptides

with the antilatex IgE of donor serx in 50 immong-
blots are listed in Table 5. The most frequently bound
polypeptides had molecular welghes in the range 32 and
39kDa with which 58 and 66% of the sera reacted. respec-
tively. whilit 383% reaceed with a polypeptide molecular
weight 19XDa. This lawer polypeptide could be the Ixea
allerpen prohevein,

Table § also shows the molecular weights of grass pollen
polypepddes giving positive immunoblors with 68 of the
doaor sera. The two principal antigens had oolecular
weighs of 27kDa (58 8% reacting) and 36kDa (30.0%

Table 5. Reactions of donoc srs [gE with fates and grass anvpens

Lazex polypepides Grass polypepides
Mo (kDa)  Soserzceacting Mw (kD) S seesrescting
97 20 80 83
L 20 75 44
] 40 k. 102
L 6o ss 13
» 40 54 147
3 540 46 k1§
.42 . &0 4 102
3 - $5.0 3 00
3% 140 30 3.7
K 74 530 bra 588
. 540 4 ™4
z 130 20 24
24 8.0 15 161
2 40 12 25
19 %0
16 120
s 0

The rerults were oblaincd frem iraecunchlos of S0 letex-positive
sema ynd 63 prass-positive sara.

reacting), respectively, other sianificant antigens had mol-
ccular weights of 30kDa {39.7% reacdng) and 18kDa
(33.8% reacting).

Cross-reactivity of donor sera ig€

The poxsibility that the high frequency of to-occusrence of
sntilatex with andgrass-specific Ig€ was atrrfbutable two
cross-reactivities of IgE specics was investigated by mca-
suring the inhibidon of IgE astilatex sctivity resulting from
pre-incubation with a grass pollen extract When those seca
of the sumuer donations found to contain antilarex IgE at
the class I level were pré-incabated with potlen proteia at
an effective conceatration of 0.017% x micimum of 50%
inhibition of the TgE antilatex activity was produced i 57%
of the sera A 10-fold increase in the pollen protwcin con-
centravnn in the pre-incabation mix producad o least a 50%
inhibinen in 91% of the sera.

Immunoblots of sera containing IgE antibodies 1o both
latex and grass polien prowins showed inhibition of
both antigrass and antilatex activity od pre-incubation
with either allergens source. Figure [ showy an example
of severa) such experiments, in this case a surikug inhibition
of the reactiop with a 36-kDa laex proicin was obrained
after pre-ipcubation with the grass pollen exmwact

The cross-reactivity of antigrass poflen antibodies with

-
kDa ¢

97

7ie

2 -

B

T 2 3 4 s & 7

Fig. 1. Inmuncblors of grass and Iatex protein resctiog with
oninhibitod and tabibited Lgl from & donor seran, Teacks: (1) M.,
matkers, () grase v6 latax-inhfbired serwm, (J) laex vs Istexe
inhibited serem, (€) grass vs uniohitated serum, (5) latex Ve
eninhibited serum, (5) latex ve grass-inhidltad serurs, ond (7)
grass vy greo-inhibitad sevom

© 1959 Blackwall Sciencr 14, Clinice! and Expvrimenial Allergy, 39, 13T2-1571
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latex polypeptides was pot confimed to the IgE fraction.
When immuncbliocs of SDS-PAGE seperations of latex and
gress pollen polypeptides using sera coftaining aatigrass
IgE but no deteatable antilatex IgE were analysed usiog &
specific antihuman IgG wo dotect IgG bioding, aoct only wers
these sera foond to contain, as migin be expecwed, Ig0
anribodies reacting with grass pollen but, alto [pG antibodies
rearting with lanx sntigens.

Discussion

The prevalence of andlatex IgE in the two groups of 2000
winter dooations (4.0%) is somewhat lower and that in the
5000 summer donations (7.4%) rather higher than the 6.0%
found by Owaby er al. {6) for a series of 1000LS Blood
donations assayed by the same method. The difference
between the prevalences in the winter and surnmer dona-
tions is difficult to understand. The prevalence of antigrass
1gE in the 2000 rmembers of the wister groop (19.6%) is 2lso
lower than that estimated for a sample of 410 members of
the summer grouvp (28.5%). However, the proportion of
these grass-positive sera which would be expected w also be
latex—positve is insufficienr to secount for the observed
difference in the prevalence of antilatex IZE in the two

‘5.

“—As might be expectad the greatest prevalence of antilatex
and aptigrass IgE-positive scra was found with the younger
donors, the x° test showing A strong positive age correlation,
Lexs expecttd was the tex correlation of both amibody
Ievels and the highet prevalence of detectable specific IgE in
donarions from males.

Tovro recent investigarions concornzd the possible preva-
leace of latex sexsitivity: one in the genera! popuiation and
the other smoagst children. [n & stody reported from France
[11] involving 258 subjects aged &om 20 wo 40 yesrs
visiting 2 health exre cemre for & check-up who, it was
tlaimed, were representative of the gensral population,
6.1% were sid to be scasitized to laex but caly 34%
hurd & poeitive RAST (classes ] and 2); 3.1% gave s positive
skin prick test but all of these had 2 pegative RAST for
antilatex IpE. A stody of 1175 elemeatsry schoal children in
Icaly [12] rovealed that only eight gave 3 positive skin prck
test to latex; whilst all of ese children also gave & positive
skdn prick tast to ane of more Mtoallergent, food allergens
<¢ both, none of tham had a history of lmex symptoms.

The 19.6% prevalence of serum aatigrass IgE fommd for
the winter donations in this study compares with s preva-
lence of 152% rcpovted by Kexkof e al. {13] for 2496
madomly selected members of the general population of
Holland assayed by the Pharmagia CAP procedure. On the

e hand a similer study [14] of 882 members of

“-gic gentral population drewn from the East Anglia regicn
of the UK revealed & prevalence of 34.5% of male and

22.5% of female subjects having detectable antigrass IgE.
The levels of antigrass [gE in both reports were age and sex
related. Answers to & qQuestionnaire in the East Anglan
study indicated & 305% prevalence of bay fever symptoms in
the groap assayed for sotigrass IgE. The median value of the
prevalence of antigrass IgE in the Earopean Community
Respiramcy Fealth Survey {15] was 18%.

The Jikelihood that the high propartion of sera eooraining
antilatex IgE also contaicing antigrass IgE could be attrib-
uted to 2 cross-reactivity wes indicated by the inhjbiton
stadies, both of total specific IgE astays and of scactions
with iadividval allergens in immanobloes. Fuchs er af. [16]
have reported 90-100% mbibitica of the Phannacia CAP
assay for latex-specific IgE by a grass exeract in six oot of
aice sera of latcx-sentitive patizats. These waekers found
that immunoblots of scrr from six such patients showed
complere inhibition of binding o antigeas of molecular
weight 30-90kDa by four sera when pre-incubated with a
BrasS extract.

The small proportion of sera in this study found to contaia
both antilstex 2nd antimite or snticat alicrgen IgE may be
ascribed to awopy in these donors, certainly the sera which
reacted with all four allergens studied may be attribuzed to
a1opic donord.

The gromeric mean of the tow] serum IgE levels fouad
in e summer donations is closc w that obrained by Nye
er al. in 1975 [17] foc 2 group of 47 males and 55 females
aged from 18 t0 23 years aad to thosc found in sarnples of
the general populmion aged between 20 and 44 years (15].
The observation that the geomeric mean of the towl IgE
was higher in males thae in females is in accord with the
oxiginal report of Merrex er al. [18] om & group of 136 men
and 272 wamen aged 70-79 living in Wales and also that of
Burmey of al. In the Evropcan Community Respiratary
Health Survey {15).

The peincipsl latex allecgens have molecular weights in
the 30~40kDa range and those of the grass polleo from 27
w 36kDa. The reladvely high propoction of dosor seaa
reacting with latex polypepiides of molecular weight 30, 32
and 39kDa is of interest in respect to the recent findings of
Yagami et al. [19). These workers bave shown & purified
larex chitinase molecnlar weight 29.5kDa acd 1.3 gluca-
nase enzymes baving pdypepudumlecularwigh!?él
36.7 and 32kDa 1o be

Eﬂumdis[m]hvedmﬂm.fcnmpofﬁ
Iatex-sensitive patients, the allagens of fresh latax were
mote potent than those of presecved high ammonia lsiex.
Taking this observarion together with the apparct cross-
reactivity of dopor antilatex IgE with grass pollen k is
suggested that the primary cause of acnsitizelion in some
lxtex-sensitive individuals may be the conformational epi-
16pes of some grass pollen proreins sad diat subscquent
sensitivity to latex goods may arise from the reaction with

© 1999 Rlackowel) Scieace L, Clickcal end Experimennal Alterzy, 29. 15T2~1578
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similar conformations] epitopes of larex proteins surviving
after corage and mansfacmre, -
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The Hazard Evaluations and Technical Assistance Branch of NIQSH conduets field investigations of possible
health hazards in the workplace. These investiganons are conducted under the authonity of Section 20(a){(6)
of the Occupauonal Safety and [Tealth Acz of 1970, 29 U S.C. 669(a)(6) whuch authonzes the Secretary of
Health and Human Services, following a wrien request from any employer or authorieed representative of
employces, 1 determine whether any substance normally found in the place of emiployment has potsntially
toxic effects in such concuntrations as used or found

The Hazard Evaluations and Technical Assistance Branch also prowides, upon request, technicul and
consultative assistance 10 Federal, State, and locad agencics, labor, industry, and other groups arindividuals
10 control occupational health bazards and to prevent related trauma and diseasc, Menton of company names
or products doces not canstitute endorsement by the National lasntute for Occupational Safety and Health,
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B RNTWEEBCHENTS AND AVAILARIERYOR BERCI
This report was prepaced by Elena H Page, M D, M.P.1{. and Eric ] Lsswein, CIH,, M.S P.H,, of the
Hazard Evaluations and Technical Assistance Branch, Division of Survaillance, Hazard Evaluations and Ficld
Studies (DSHEFS) Eield assistance was provided by Bors Lushaiak, M D, M.PH, Sue Ting, M.D,,
M.PH, Helga Daftarizm, D.O.. M PR, Joel McCullough, M D, M.P H,, M.S , Yvonn¢ Boudreau M D,
M P H, Marian Colemun, B.J. Haussler, Jenise Brasscil, Barbara MacKenzic, Deborah Sammans, Elaine
Meore, and Joyce Woody. Analytical suppon was provided by Mark Swanson of the Mayo Clinic,
Rochester, Minncsota, and Damel M, Lewis, Ph D. and Toni Bledso¢ of the Health Effects Laboratory
Division Marun R Petersen, Ph.D provided statistical support Desktop publishing was perfarmed by
Elsine Moore Review and preparation for printing was performed by Penny Arthur

Copics of this report have been sent 1o employee and management representatives at Exempla Saint Joseph
Hogpital and the OSHA Regional Office. This report is not copyrighted and may be frcely ceproduced.
Single copies of this report will bs available for a pertod of three years from the date of this cpont To
expedite your request, include a sclf-addressed mailing label along with your wntten Tequest to:

NIOSH Pablicstions Office
4676 Columbia Parkway
Cincianati, Ohio 45226
800-356-4674

After this time, copies may be purchased from the National Technical Information Service (NTIS) &
5825 Port Roya! Road, Springficld, Virginia 22161. Information regarding the NTIS stock number may be
obrained fom the NIOSH Publications Office at the Cincinnati address.

For the purpose of Informmg affaeted employaes, coples of this report smm be

posted by Tha employnr ina promment place accosmble to, the employees fchr= a
:7 .panoa af.30 calesidar days.- | < S A R R
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On January 23, 1998, the Narional Insttwte for Dccupational Safety and Health (NIOSH) received a confidential
employe request for a health hazerd evaluatian (HHE) ax Excrnpia Hedth Care Facility/St. Joseph's Hospital in
Denver, Colorado  The request stated that hospital cmployees experienced facial flushing, thinutis, sneezing,
itching and watery eyes, and fainting while st wok  According 10 the request, the exposure thought to cause the
employees’ health problems was larex protein from powdered natural rubber lunex (NRL) gloves

The NIOSH investgarion consisted of concurrens metical and industrial hygiene evaluations dunng the weeks of
July 13-16, 1998, and August 3-6_ 1998, Additional medical evaluarions were completed November 9-13, 19948
The medical evatuation inchuded a self-admmistered questionnaire and blood tests for toral IgE and latex-spesific
IGE The industrial hygiene evaluation consisted of air, surface, and bulk dust sampling 1o cvaluare the presence
of latex proteins within the hospital environsnent.

The overall prevalence of lafex sensitization (dufined by the presence of latex-specific IgE) was 6 2% (33/531).
There was no statistically significant difference in the prevalence of latex sensitization between employces who
wear [aex gloves (6.1% or 167248) and those who do not wear latee ploves (6.3% o 16/239) (p=0 9). There was
2lso no sutistically significant difference m the prevalence of lazex sensitizarion between employses who reportcd
current latex glove use or having wom At least anc pair of Jaex gioves per day at anuther job or in trmining (i.¢.,
ever having occupational latex glove usc), with a prevalence of 6.3%, and those who reported never having
sccupational latex plove use, with a prevalence of 5.1% (p=0.6). Repoming of work-nslated hand desmatids was
more cammon among those who currently wore Latex gloves (23.4%) than among those who did not (4.9%)
{p <0.01), as werz thinoconjunctivitis {16.3% and 7.9%, respectively, p <0.01) and hand uaticana (9.9%and 2.1%,
respectively, p < 0.01). There was no significant difference by Iaiex glove use in the reporting of work-related h
asthma or general urticania. There was no statistcally significont association between any of these symptam
complexzs and Laex sensitization, although hand urticaria and hand dermatitis were more prevalent in those who
were sensitized. -

Awpy (history of allergic rhinitis, ssthma, or aopic dermatids) was significantly associated with latex
sensitization; 81 3% of those with Jatex sensitizarion were @iopic, comprared to 59.3% of those who were not
sensitized (p=0.02). Twenty-four percent of those with latex sensiuzation reported no Type L allergic symproms, L
ie., urtcaria, thinoconjunetvitis, or asthma, either at work or hame, while 62% rcported no work-related Type 1
sympoms.

A total of 23 arca ajr samples for NRL allergen were collected in clinical (16) and non—clinical {7) areay of the |
hosptal, Five of the stven samples collected in the non-clinical areas had no detectable NRL protein One sample,

-
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colleeted in inpanent admitting, had 2 concentrauon betwten the lumit of detcction (LOD) and the hit of
gquanstanon (LOQ), thar is, a wace voncentration  One sample, collected in the medical records area, had a
quanufiable concentration, 0 26 nanograms per cubie meter (ng/m”)  Sevteen ar samples were colleeted in elinieal
areds of the hospital Ninc of 16 sumples (from a variery of clinisal areas) had NRL prozein concentrations ringing
from 041103 35 ng/m® Four samples contained trace concenuarions, and the samples had no deteerable NRL
protin,

Nincteen surface dust samples wer cotlected from cerling tiles and airhandling unit (AITU) plenums  Ten samples
wer: collected from clinreal arcas and nine from non~clinical areas In the non-<clmical arcas, no NRL was detecred
L w seven of the samples, one had a trace wmount. and one saruple frotm an AHU semang the inpatient admiuing had
368 nanograms of NRL per 100 square cenumeters {ng/100 cm®) Tnthe clinieal anas, 7 of 10 surfoce dust samples
h2d 0o derectable NRL protein  One sample collected from the back of 4 ceiing dle m the labor and dclivery
(L&D} surte 242 had 1(% ne/100 o, and vwo surface samples collected mside AHUS contuned 1,022 and
3,952 ng/100 em?

Two Slter dust samples were coliccted from AHUs s2rving non—clinical areas of the hospitl, neither had
detectnble NRYL protein  Fave samplus of filer dust coltecied from AHUs serving chimical arvas of the hospiwal had
NRL protein concentrations rnging from 4,433 ng/gram of dust (ng/gm), from an AHU which scrves the
emergency department (ED), 1o 83,682 ng/gm, from an AHU wiuch served the labor and delivery axas -

We found thar levels of airbome, surface, and 6lter dust Jatex prowins were hugher in the work areas of thy
employees who were noj sensitized o lazex than those who were seasitized.

e ——— e A s

l We found that neither current nor past occupational use of latex gloves was associated with famx

sensitizahion in this scudy population  Latex glove use, however, was associsted wath reportung of wok-
relared rhinoconjunciivitis, hand urucania, and hand dematitis. Airbome natral rubber latex protein levals
were very low, but there was a significant amount of latex prowan an filters 1n the veadlation system

Exposure to filter dust cowld present risks w individuals who chanze AHU &lters (¢.g , roaintenance
workers), or to other workers il NRL proteins were 1 be released into the hospital environment
Recommendations include the use of nonlatex gloves forthose who do notencounter infectious mazerials, k

and the use of low~protein, powdcr-fres latex gloves for thosc who do cncounter infectious narerials; r
education for employees about laex allergy; and re-assessment of prevention strawegics if a worker is

diagnosed with latex allergy.

————
s Sy
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On Janumry 23, 1998, the National Instinue for
Occupational Seftty and Health (NTOSH) receiveda
confidental employec request forz health hazand
evaluation (HHE) ar Exempla Health Cux
Facility/St Joseph’s Hospual i Denver, Colorado.
The request swed that hospivd cmployees
expetienced facial Qushing, rhinids, sneeang,
irching and warery eycs, and faindng while a work.
Acsording to the request, the cxposure thought 10
caus¢ the employees’ health problems was Jarex
protan from powdered natural rubber tatex (NRL)
gloves.

The NIOSH mvestigation consisted of concurrent
medical and industrial hygiene evaluations during
the weeks of July 13-16, 1998, and August 3-6,
1998.  Additonal medical evaluanons were
completed November 9-13, 1998. The medical
evalyation included a seli~administered
quesuonnaime, sttum wsts for woml IgE and
Letex~specific IgE, and kin parch wsting for rubber
additives, The industrial hygicne ¢valuation
consisted of air, surface, and bulk dust sxmpling
evahugze the presence of larex proteing within the
hospital environment.

Participants were notified by leter of their own test
renults during November and December of 1958.
Management and employees were notified of
prelimmary findings and recommendziions on
February 26. 1599,

NRL is conmined imh.-.milky fluid from the Hevea
brosliensis tree, It contains a varicty of proicins
capable of inducing an allergic reaction. Routes of
exposure includ¢ dermal, mucosal, percutancous, and
inhalation. Latex proteins are reporied to be
adsorbed onto comistarch particles.! United States
Pharmacopoeia (USP) absorbable dusting powder
(comnstarch) is used 10 powder sterile and non—sterile

NRL gloves 10 2id in glove donning  NRU proeins
alonv or glove powder comamimg NRL proteins can
become airbome and represent a heujth hazard for
henlth care workers  Glove powder present in
environmental dusts also can pose a hazand,

H

There are three mamn types of reactons o
latex—containing ubjects. imuant contact dermagitis,
allergic contact dermanmis, and immediate
hyvpersensitivity *  Irntant contact deonanus is the
most common reaction 1 latex glove wearers It is
net an immune-mediated eacuon and ¢an occur
with occlusive gloves of any material [t typically
presents over time as dry, cracked, red, and itchy
skin. 1t can be caused by maisture and fncton under
the gloves, frequent hand waslung, and dermal
exposure to soaps and other chemicals,

Alleric contact dermatitis 15 a Type IV, delayed
hypersensiavity reacion It is T—cell mediated.
Allergic contact dermatitis relared to exposure 1o
chemicals used in manufactuting lawx gloves has
betn recogruzed for years,  Acculermtors and
antoxidants, ncluding thiurams, carbamates,
thiourea derivatives, benzothiazole derivanves, snd
arine dexivatives, ars the main allergens in ubber
products thar can induce allergic contact dermatitis
Allergic contact dermatris is diagnased by skin
pasch testing,  Several cases have recertly been
reporeed of allespic contact dennaritis due to NRL
jtself, not the additives*47 One study roports that
6% of glove usery with hand de rmatitis had positve
pach tests to narural mubber latex, often in the
absence of pontact unicaria.’ Another study repored
positive parch tesi reactions o atex in 1.2% of
contact demmatitis patients.’

Sensitizafion is the development of antigen~specific
antibodies. This ocewrs after an initia} exposure to
the offending antigen. Subsequent re-exposure to
the same antigen results in production of
antigen-specific antbodies.” It is comman 0 be
sensitized to a Substance but not have clinical
symproms of allergy. For example, about 60% of
posiive skin prick test resuls do not reflect
sympromatic food allegy.®  One-thind 1

Heaith Hazerd Evaiuaden Repart No, 38-0006-2737
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oae half'? of patients with positive Skin prick test
results to latexn are asymplomatic.  (mmedate
hypersensruvity is a Type L 1gE~mediated reacdon,
It was first reporwd in the English literature in 1979,
when Nuner descnibed a case of contact urncaria in
a housewife who wore rubber gloves? Type 1
Ryperseasitivity reacions may manifest as uracana,
asthma, allergic rhinoconjunctivitis, and
anaphylaxis.* Persons thought 1o be a risk of
developing latex allurey include health care workers,
latex product manufacturing workers, children with
spina bifidn, and persons who have had multiple
surgeries. Atopy (ustory of allerpic funins, asthma,
or atopic dennaritis) is also a risk factor, as is ullergy
to omss—reacting foods, such as banana, Jawn,
avocado, and chestur ™ The ¢stimated prevalence
of sensiuzauon to latex, mamfesied by cither a
positive skin prick test or the presence of andbodies
10 Jaiex in serum, among health care workers ranges
from?2 9%1o 22'/.'15.16.!1.1&19.302m32wm with
mox studics reporting prevalence rates in the rpmge
of 5-15%. The preval¢nce of lme'c-speciﬁc IgEis
reported to be from 6 4% w0 7.7%® in blood
demors, and ranges from 0 12% o 20% in a varicty
of occupadianally unexposed popularions, such as
adutts atxending heatth screening or allergy elinics,
children admirted forallergy testing, orin the general
population, XANMISIKIIING

Dusgnosis of Type { allempic oconditions is most
commonly accomplished with skin prick testing
(SPT) with specific antigens.” However, no SPT
clugie has been approved by the Food and Drug
Administration (FDA) for use i the United Staccs.
While SPT is traditionally censidered more sensitive,
the radioallergosarbent test (RAST) has been shown
to be highly sensitive (94%) and specific (96%).9
Four serum tests for the detsction of latex-gpecific
IgE have been approved and are cumrently in use.
These are the Phammacia CAP™, Immunolite™,
HY-TEC™, and thc Alasit™." The Phamacia
CAP demonstrared a sensitivity of 97% and a
specificity of 83%, compared to clinical history,
while SPT demanstrazed a sensitivity of 97% and a
specificity of 100%.¢ Ancther study found the
sensivjvity and specificity of the CAP to be 100%

compared to climeal ustory and a pesitive SPT to
define latex allergy © ‘The Alastat was found in onc
study 10 have a speaficity of only 33%,% bux,
another study found it to have a sensitvity of 63.6%
and spectficity of 98 % with reference (o SPT.

NI laf o repe "l“ .,_ “‘_‘,.w-v-—

R METHORS

R

The purpose of this study was to compare the
prevalence of lawx sensitization (presence of
larex-specific IgE} benween umployces who wear
lae gloves and those who do not wear latex gloves,
determine occupanonal and non-occupauonal risk
factors for sensitizanon, and whether work~wclatad
symptom; {asthma, thinoconjunctivids, urticazia, and
hand dermatids) weme associated with being
sensitized 1o latex or wearng laex gloves, and
determine the propordon of imtamt and allesgic
contact dermaritis among those with scifreported
denmanus.

Medical
Study Population

Twa groups of employecs, those who wear latex
gloves on a regular basis, and those who donot wear
latex gloves were selecied to participate in this swudy.
“The no-latex-gloves group consisted ofemployeesin
buman resources, finance, marketing, library,
admitting, business officg, sudiovisual, facilitics
maintenancs, medical records, volunteer office,
payroll and reunbucszment, quality assuranee,
pastoral care, the Siswrs of Chanty, medical
education, pasient and family counseling, matesial
managcment, infommation services, and the nussing
staff office. Housckeeping and food service
employees wers not included becouse these
employees wear latex gloves on a regular basis,

Three clinical arcas were selected o represent the
latex glove using group, These were selected based
on number of employees, glove use as repored by
central supply, and convenitnce of access 10
employecs to accomplish the evaluxtien. This group

Page2
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ncluded labor and delivery (1.&D), the emergency
deparmmeny (ED), and the Jabortory service. L&D
used 189,384 pairs of gloves in 997 (98,184
powdered latex, 53,200 powder-frve latex, and
35,400 nonlatex) The ED uscd 429,600 pairs of
gloves (213,600 powdored latex, 203,200
powder-free latex, and 10,300 nonlatex), and the lab
used 114,870 pairs of gloves {4,220 powdered latex,
109,250 powder—free latex, and 1,300 nonlarex).

Only those employees who wen: present at wok at
thc ame of our visit wenc included in the
denomintor  for the purpose of calcularing
parmicipahon raws  Those on vacation, sick leave, or
not scheduled to work were not considered eligible
for the stady.

Questlonnaire

Questionnaires were self-administered under the
supervision of 8 NIOSH employee and consisted of
questions conceming demographics (age, race,
gender, jobtitde, years worked, eic.) and information
about personal history of allergic disorders, surgical
procedures, Jatex allergy, and smoking, as well as
about glove use, symptoms, and possible symptom
triggers.  Before the participam leff, the
questionnairc was rcviewed for completencss by a
NIOSH employee.

For analysis, latex glove exposure was dewmined
by two questions: Do you usually wear gloves
when working in your current position?” and “What
type of gloves do you wear most often? Persons
mswering the fist question affipnadvely and
specifying that they wore cither powdared or
non-powdered laex gloves were categorized as
wearing Jatex gloves, while those answering the first
guestion negMively, or in the afimative bt
spesifying nonlatex gloves, were classified as not
using latex gloves.

Lmex sensitization was defined as the presonce of
detectable Jovels of [atex-specific IgE, ic., levels
> 0.35 KloUnits of allergun-specific antihodies per
liter of serum (kUJ/L). Work-related symptoms

were defined as cidher those present at work but not
at home, or thasc prasent both at work and at home
that improved away from work: Asthma was
defined ay the presence of wheezing, or any two of
the following thrve symptoms cough, shortness of
breath, and chest ighiness  Rhineconjuncbvitis was
defined as the prescnce of two of three of the
following. srchy, nimny nose (With or without
sneeziny), Sy nose, and itchy, watery eyes. Hand
dermatitis was defined as the presence of denmatids,
eczuma, or other red, inflamed rash on the hands,
while urticana was dcfined as red, rused, itchy
swellings (called hives, wheals, or uricaria), efther
on the hands or elsewhere  Panicipants were asked
if they had any of these symploms or diagnoses 1n
the preceding 12 months.  Avopy was defined a5
having a history of hay fever or other allergics (not
including llergies w medications), eczema or mopic
demativis, or asthma

Antibody Testing

Bloud was drawn by NIOSH phicbotomists using
Becton-Dickenson serum-separating tubes.  The
blood was allowed to clot and then centrifuged for
10 minvtes  Serum was poured into vansfer tubes
and frozen. Specimens were shipped on dry ice to
the NIOSH Health Effects Labaratory Division in
Mormantown, West Virginia, where it wag analyzed
for Imex-specific IgE and total IgE wilizing the
Phammacia CAP wst. A negative latex-specific IgE
is 035 KU,/L (no detectable antibodies) and
positive is > 035 kUL (prescnce of detectable
antibodies).

Patch Testing

Skin parch wsting was offercd to 3 sample of
employees from the laboratory service wha reported
band dexmaritic in the preceding 12 months. The lab
was selecied for patch testing because of the high
eported provalence of hand denmaritis and becmise
of convenicnes, Employersin L&D and EDtend to
work ineguler schedules, such as three an, four off,
while many lab employees work Monday = Friday.
The True Test™ allengen patch test ser was used, It
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conasts of 23 substances and ocat nugauve control,
They were applied on Monday, removed ind rad on
Wodnesday, and final readines were done on either
Thursday or Friday. All were read by a NIOSH
boardcenified dermatologist. Readings of 2+ or
higher were considered positive, 1+ was cquivoeal,
and O was no reaction.

Industrial Hygiene Methods

To cvaluare the presence of mrbome or occult NRL
lmex proteins ar Exemnpla St Joseph Hospital, three
types of samples were collected, air samples, surface
dust samples (from the back surfaces of ceiling mies
and inside air handling units), and dust accumylated
on air filters in the hospita!’s ac bandling uwnats  To
evaluaie concenmatinns of aitbome NRL proteins,
23 ara air samples were collected using high-
volume samplers, with an average sample time of
8 hours, 17 minutes  The samplers were calibrated
and it was derermined that one operated ar § 7 liters
persecond (L/sec), the otherat 6.10/se¢ To confirm
sampler flow rates, the samplers were calibrazcd
(with new fitters fn-line} using a weently cahbrated
TSI VeliCicale® Plus Model #360
thermoanemometer, The 8360 was first
progrmmed o measure air flow in 1 3" (7.6 am)
round duct m units of liters per second To calibrate
the samplers 3 61 centimeter {cm.) jength of
sthedule 40 PVC pipe (7.6 am in diamerer) was
tonnected 10 a flange om 1op of the ssmpler using a
standard circular PYC connector slcgve. A small
amount of vacuwm grease was used to insure 3 good
seal between the PVC pipe and the sampler head

The pipc was attached w thc sampler only
temporarily for use a5 an extended inuke plenum so
that air flow calibration could be conducted. Two
13 em ports had bean drilled into the plenum at
90 degroes to insert the probe of the 8360 tomeasure
airflow. To insure smooth flow in the duct, the ports
were located 2.5 duct diameters from the end of the
plenum and 5.5 duct diameters from the filer. The
tip of the VeliCicalo® Plus was inseried in cach port
and Sve flow measuremnents weze made across the
diameter of the plumim. Ten flow measurements
were taken in toral and the rosults averaged to

detcrmune nonunal flow rates i hiters per second
NRL allergen was collected usmg bilammate |glass
fiber and polyretmfluroethylenc (PTFE)] membrane
flters  Samplers were locaxed at 2 height of 327
(approxirmate scated breathing zone heighr).

Surface dust was collected using micro-vacuummyg
wechniques according 1o the American Socicty for
Testing and Matenals (ASTM) mathod D 3753-95%
with several modifications  The sneato be sampled
wans masked using 100 square cemtimerer (cm?)
disposable clear plastic masking templates ®
demarcare an area on the back of 2 eeiling tile. Dust
was collected using 37-millimeter sampling
cassencs connected in line with Tygon® wbingw a
high-volume sampling pump. The sampling train
was calibraicd 10 28.3 lieers per munute (Lmin). A
1.5 inch piece of Tygon wbing was connected 1o the
fare of the cassetre to act as a nozzle. The nozzle
was cut 10 2 45° angle. As perthe ASTM methed,
surface dust was collected by micro-vacuuming
within the area of the masking templac up, then
down, then back snd forth, for a penod of ™wo
minutes, or as the method stes, until no visible dust
remains on the surface of the samphmng arex After
the surface dust sample was collected, Wis cassente
was inverted and the purmp was shut off The no22le
was capped with a plug, and the sampler was
packaged 1w prevent scparation of the nozzle from
the cassette and scaled upright in a plastic bag. For
cailing tles, a tile adjacent 10 A retum air grille in the
o0m o area where air sampling was conductwed was
chosen Samples were collected from sheet metal
surfaces in air handling umts (AHUS) ysing the same
sample collection technigue for ceiling tles. Filtor
dust was colleoed by micro-vacuuming back and
forth, then up and down, on approximately 100 an®
areas of AHUS prefiliers. In some locations, where
vacuum collection of a surface sample was not
possible, a srface wipe sample was collected by
wiping a 100 cm® area. All samples were sentio the
Maya Clinic, Rochester, Minnesota, for analysis by
an inhibition assay using IgE antbodies from latex
sensitive individuals
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Statistical Analysis .

Statistical analysis was dong using SAS softwarg
(SAS Institute, Cary, North Carohna)  Univariaze
associations between cawporical oucome and
exposure variables wore assessed with connngency
wbles using Chi squar or Fisher's exact test
(two-tailed), Univanare associafons between
eategorical outcome and continuous exposure
varishles were evaluated comparing group means
wsing the f west, or for nonparametnc dara using the
Mann-Whitey test A p valve of <0.05 was
tonsidered staistically signifieent  Univanate
logisuc regression was also used w0 evaluate
associations  between ¢xposure and outcome
variables. Odds ratios (OR) were used as ameasure
of associanion. An OR lcss than | means there is
rduced risk; an OR greater than | means there is
increased fisk  Along with the OR, we caloulared its
confidence interval (CI), A C! excluding 1 means
we bave convineing evidence of an associzhon with
the disease. All participants were included in the
analysesunless spocificnecessary dawa werc missing;;
therefore, the denominators vary for sorme analyscs.
‘Values for sampling results that wen: below the limit
of detection (LOD) were estimated by dividing the
LOD by the square root of two % Geometric means
were caleulated for area air samples, surface
samples, and filter samples by department.

Because of the wide ramge in dose-tesponse for
allorgens in general, itis diffcult w dsteming a safe
wreshold concenwstion for which sensitized
individuals wpuld not expenenc: reactiens, or
nnsensitized individuals would uot experience
allergic scusitization with oxposure w NRL
allergens, Neither NYOSH, nor the Occupational
Safity and Health Administration (DSHA). nor the
Amencen Conference of Govemmental Industrial
Hygienists (ACGTH) has ‘esusblisthed numerical
exposwre limits for latex exposwes. However,
mdividual studies have supgested expesure fimits.
This infopmation is provided only for comparison

purposes, and 1s meant 1o be neither as endorsement
noraconfirmation One rescarcher suggested that air
concentrations of total lawx protewn less than
10 ng/m’? pose a “Tow” nsk of latcx sensitization
Another wsearcher from Genmany suggested
0.6 ng/m? of total lutex protein as an exposure Jimit
o minimize the risk of allergic reacuony in
sensitized health care workers, <

Medical

Overall participancn tn the medical evaluation was
83.1% (532/640). Participation rates by department
are listed 1n Tables 1 and 2. The latex glove users
and non-users were very similas demographically
(Table 3), excepttha the latex glove non-usérs were
older by an average of 4 6 yewrs. Therewas alsoa
significant difference in the number of hours worked
weekly, wath the latex glove non-users working more
hours than the Jatex glove users (Table 3). There
was no difference 1n the length of dme wodung n
cither the current deparrment (p=09) or in the

hospital (p=0.4)

The overall prevalence of 1arex sensitizasion (defined
by the presence of lex-specific IgE) was 6.2%
{33/531). There was no staristically significant
diffesonce in the prevalence of jaex sensitzanon
between employees who wear latex gloves (6.1% or
16/264) and those who do not wear larex gloves
(6.3% or 16/255) (p=0.9). There was also no
stadstically significant differeace in the prevalence of
Jatex sensitization between employees who reported
ourrent lazex glove use or having wam at teast one
pair of Jatex gloves per day at another job ar in
training (i.c.,, cver having occupational lstex plove
use), with a prevalence of 6.3%, and those who
reponted never having oecupational latex glove use,
with & prevalence of 5.1% (p=0.6).

Reporting af wode-related hand dermaritis was more
common among latex glove users (23.4%) than in
the non-users (4 9%), as were thinoconjunctivitis
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(16 3% and 7 9%, rmspeetrvely) and hand udticania
(9.9% and 2.1%, respuctively), (p < 001 for each
assotition)  There was no significant diftercnee in
the rcponing of work-related asthma or general
umearia (Table 2) Employess who reported
rhinoconjuncnivits, hand or general urticaria, and
hand dJermantis reported a significantly higher
mediap number of gloves uscd per day and median
number of pair-houry, a variable calewared by
rultiplying the number of gloves wom daily by the
avesage duration of wear of each pair (Tables 5 and
6) There was no difference between those who were
sensitized and those who were nol sensitized m
median aumber of gloves used per day(4.5 vs | 0,
respectively, p=08) or mcdian number of
pair-hours (0.4 and 0.3, respectively, p=0 7). There
was ¢videace of a dose—response relmionship
between increasing levels of glove use and all health
effects except asthma (Table 7). Therc was no
significant association betwrcn work-related asthma,
shinocogjunctivits, genaral or hand urticaria, orhand
dermatiis and  latex  sensitization, although
prevalence of hand usticaria and hand dermatitis was
higher in thosc who were sensitized (Table 2)
Twenty-four percent of those with laex
scnsitization reporeed no Type 1 (immediate
hypersensitivity) allergic heatth effects cither mwonk
or home, while 62.1% reported no work-related
Tvpe I symptoms.

The prevalence of atopy was similar in both groups,
60.2% in the latex plove non-users and 61.1%in the
lzex plove users. The mean toml IgE level in
cwopics was 96.6 kU/L, campared 10 58 1 kUL m
nonatopics (p=0.06). Atopy was significantly
associaged with latex sensitization, with 81.3% of
1hose with lazex sensitization being atopic, compared
0 59.5% of those who were not seaxitized (p <0.03).

Reported respiratory and  dermatologic altergic
raactons related 1o avocados, kiwis, peaches,
chesuts, or bananas were not sipnificantly
associxted with latex scpsitization (p=1.0). The
oumber of surgeries ranged from 0-30 and was not
significandy associmed with larex sensitization
=03). The was no assacizrion between

sensitization and the qumber of gloves wom daily
(¢ £., thosc who wors more than 18 peairs of Jax
gloves daily were as likely as those who wore no
latex gloves 1o be sensitized [OR=0 9, 95% Cl=0.3-
2.3). Similardy, those who rcpored more than
7 pair-hours of larex glove use daity were uot more
hkely 10 be sensiuzed than those who reported 0 pair-
hours (OR=0.¥, 95% CI=0.3-2.2) Ther: wus no
significant difference 1 the prevalencc of
sensitizon between thost who wors powdered
latex gloves and those who wore powder-frec latex
gloves (2 7% vs, 7 0%, p=04)

Males were significanty more likely to have Jaex
sengitization (12.1% vs 4.1% {p < 001]). Gender,
however, was not relsted to aopy, Females
predominaced in all job categories except famlities
maimenance worker, physician, and physician’s
assistant, but sensitzation was not associated with
job category. Office workers (administrative and
clerical, managers, and wlephone operators) had a
sensitization rate of 63%, facilins workers,
housekeepers, and other 11.4%; medical
technologists and phlebotomists 5.3%:; nurses and
nurses assistante 3 0%, and physicians assistants and
physicians 5.9% (p=0.3). Catcgori¢cs had o be
combined imo these 5 groups due to small expected
numbers in carain cells.

Age and moe were not significantly associared with
latex scnsitizadon (p=0 07 for bath). Hours wotked
perweek were not associated with laiex sensitzation
(r=03). There was no differcnce in the length of
ume working in erther the cumunt department
(p=0.6) or in the hospital (p=0.7) berween the
sensitized and the nonsensitized

Six persons reported being diagnosed with latex
allergy by a physician, five by bistory and physical
exam alane, and one by a glove use wst. None had
skin prick tesing or sterum antibody testing
performed by heir physician. Only ong of the six
had latex=-specific IgE in this sudy  This mdividual
reported work-related hand urdcaria and cezema. Of
the other five, one reponted work-relared asthma,
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two rthinoconjunctivitis, one hand urucaria, two
gencnalized urticang, and thre® hand demmants,

Then: were 36 persons in the lab wha reported hand
denmatitis in the last 12 months, Five no longer
worked ar the hosprial when patch testing was done
Of the 3] remainng, 20 had work schedules that
would aceomnmodate parch tesdng, and 17 agreed 0
participarc. Onc of these was unable 1o wicrate the
1esting and removed the patches after seveny hours
Of the 16 who completed testing, only 1 had a
positive reaction to any of the rubber addives, This
indsvidual had a 2+ reaction to thhwram mix anda 1+
rmacnon 19 carba mix

Environmental

Area Air Samples

Seven samples were collected in non—<linical areas
of the hospital (Table 9). Five of seven samples had
no detectsble amounts of NRL alletpen, the
mimimum detectable concentration (MDC) was
0.12 nanograms pet cubic meter of 2ir (ngfm’). One
sample, collected in inpatenr admiming, had a
concentratian between the LOD and the limit of
guartyiarion (LOQ), that is, a “wace™ toncenmmation.
The only sample with quantifiable amourts of NRL
allergen was & sample collected in the medical
meconds area which had 3 concentratiom of
026 ng/m’.

Siaeen samples (Srom s variety oF clinical arcas) had
concentrations of NRL that ranged from lees than the
MDC of 0.24 ng/m® 10 3.33 ng/m’. Four samples
containted trace cancentrations and three samplashad
no detectable NRL (Table 10). The labomatory
sepored differences in LODs for the sets of air
samples from the non-clinical areas (approximately
20 ng/sample) and the clinical areas (3pproxdmazely
40 ngfsample). The laborsrory reported the reason
for these differences was a different amouat of
phosphare buffrused to exuact NRL from the filters
in the two sets of samples (1otal semple extraction
volumes of sither 250 microliters or 500 microliers,
regpettively, were used in the analyses)  Dihational

differences, related to phosphats buffer exzraction
volumes, azcounted for the doubling differeaces i in
analytical LODs whuch wese wpored.

Surface Dust Samples

Ten samples were collected in ciinical arcas and nine
sanples 1 non-¢linical areas (Tables 9 and 10). In
the non—clinical areas, seven of the samples had no
dewctable NRL antgens, one surface dust sample
from the AHU serving the medtcal reconds area had
4 mace conecntnmion, and one sample from AHU
serving the inpatient adnuing had 368 nanograms
per 100 square ceatimeters (ag/100 cm?).

in the chnical areas, 7 of the 10 samples bad no
detectable NRL antigens. One sample, collected
fram the back of a ceiling tle in L&D suite 242, had
118 ng/100 an® and two surface samples, collected
mside AHUs AC-16 ;nd AC-10, contained 1,022
and 3952 ng/100 cm?,

Fifter Dust Sampies

Two fiker dust samples were collected from AHUS
serving non—clinical arsas of the hospital, newherkad
derectable NRL antigens (Table 9). Five samples of
filter dust were collected fram AHUs serving clinical
arcas of the hospital (Table 10). Filter dust
concentrations of antigens fanged from
4,433 ng/gram of dust (ng/gm) in AC-3, which
serves the emerpency depastmeny, to 83,682 ng/gm
in AC-18, which serves the [abor and delivery areas.

Grometric mean cancentations of NRL in the air
and on surfaces and flhers were calculated by
depatmeny. Individual participants were assigned
the grometic mean concenwation for their
deparment. Mean concentrations Were compared
between the sensitized and the nonsensitized, We
found levels of airtbome, surface, and filter latex
prowins were higher in the work areas of the
nonsensitized (Table 11).
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We found that neither current nor past occupazionad
use of latex gloves was assomaed with lawx
sensitizarion in this study populaon  The
prevalence rate of larx sensitization ax Cxempla St.
Joseph Hospital is at the low end of the range
reparted in the medical liverature for other hospitals.
While prevalence studies of health care workers
found rates of sensitization ranging from 2 910 22%
{most in the 5-15% range),'** few have compared
these rates to those in 4 sumilar group without
occupational exposure to latex  Thus, it has beea
dificult 10 detemmine the magnitude of the
otcupational risks faced by hsalth care wodkers

Two studies of blood donors found the prevalence of
fatax sensinzation to be 6§ 4% and 7.7%.3 Other
studies of non-eccupananally exposcd groups, such
as adults airending health screening crallergy elinics,
children admited for allergy testing, or the general
population. have found rxtes of 0 12% to 20% ¥

There was a significant association between larex
gloveuse and thinoconjunctivitis, hand urtcaria, and
hand dermathis. However, there was no significant
difference in the prevalence of thess symptoms by
sensitization satus. There arc several potcumal
reasons for this apparent disercpancy. First, the
serum test may not be as sensitive as reported, and
thus we may have missed cascs of sensitizaaion.
However, the fest sensitivity shouid not differ
between exposure groups, and therefore this is an
unlikely explanation. Second, glove use may be a
proxy for other cxposures in the workplace that
exse allergio symptoms. Since thers wers only 32
sensitized individuals in this study, there may have
been insufficient swtistical power to detect and
association. between sensitization and the health
effecs.  Fially, because Jaex allergy is a high-
profile issue among HCWs, symptoms separting
may have been subject 1o an awareness bias.

Atopy is an eswblished rigk factor for Inex allengy,
and this was supported by cur study. Whilc the
prevalence of atopy was high in our sudy, it did not

differ between the latex plove users and noneusess.
Our case definition of atopy was based on
sclf-reponed history of hay fever, eczema or atopic
dermanitis, or asthma, A study of apprentices
entenng the fislds of animal health, pastry making,
and denial hygiene found aopy raws of 54.4%,
58.1%, and 52 3%, respectively® This was
determined by the presence of ar lcast one SPT
positive to common aroallergens, a commen
cbjcetive method for detetmining atopic status. The
significant assowanon of larex sensitization with
wmale gender has been nopored clsewhers,*? 35 has
the lack of an associaion with age. 411130233126

Other risk factors for larex sensitization identified in
previous studies snclude allergies to kiwi, avocado,
banana, chestmi, and other foods We did net find
an association between them and repored respiratory
and dennarologic Type Lallergic sympuoms, but we
did not ask sbout oral symptoms, which may be
more common when the route of txposur is
ingestion. Having multiplc surgical procedures has
becn hypothesized to be a risk factor, espesially in
children with spina bifida, because of the extensive -
mucosal exposure to latex gloves. Some sudies
have foumd an association with increasing numbers
of swgical procedures; “*° others have not, "% In
this sdy, however, the number of surpical
procedures was not associated with the presence of
laten—spesific IgE. The lack of association between
sensivzation and number of gloves worm daily,
duration oftime each pair was wom, or pair-hours of
glove use pcr day and scnsitization was not
unprecedanted. Others have documensd a Jack of
association between measures of glove use and
sensitization. < Howcver, rctrospective seif-
reports of glove use as 3 measure of exposure are
subject to error. The lock of associnton with job
titlefcaregory has also been docymented in other
stodies. 141"

Results of arez air sampling during this investigation
reveal that very low levels of aitborme NRL proteins
were found at the locatans sampled.
Concentrations ranged from less than 0.12 to 3.33
ng/m’. Airbome NRL was more commonly present
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in climcal arcas, where. both powdered and
powder—fiec NRL gloves were used, than in
non—clinicyl areas of the hospital, where no gloves
wereused NRIL was reported af trace 1 quantifisble
kevels m 13 of 16 (81%) of samples from clinical
areas, compared 1o 2 of 7 (29%) samples Gom
aon~chaical aeas It is difTicudt to assign any
meaning to the finding thar the nonsensitized had
significantly higher airbome concentrations of NRL
proteins in their work areas because the levels were
extremely low overall

One hospital in the U.S {which had switched to
powder free gloves) adopied an in~house gwdeline
of 10 ng/m? for towal NRL allergen #* The 10 ng/m?
guideline was bascd on cxtensive industrial hygiene
sampling & the hospital which suggested that 10
ng/m® is a concentranon seldom exceeded when
powder-fice gloves were used at the facility. Whea
sampling resuls exeeed 10 ng/m? at this hospital,
uncantrolled sources of latex allergen, such 28 NRL
in environments) dust, are investigated Another
study, in a hospitd laboratory,™ found that when
powdered latex gloves wore used, NRL
concentrations mnged from 3%-311 ng/m’. In the
same Jaborarory, concentrations of NRL wer less
than 0.02 ng/m’ when powder-free gloves were
wed. A study in a lage medical center found
concenuations rangng fram 0.3 10 1.8ng/m’inarcas
where powdered gloves were never or seldom used,
and from 13 to 208 ng/m? in areas where powdered

gloves were uscd frequenty,**

The hospital’s venmlation system do2s not use
ceiling plenums as retum pathways for building
supply air, and this is reflected in the low to abscnt
amounts of NRL allergen found on the bucks of
ctiling tiles. Envionmental dusts which contain
‘NRL can pose a hezard for health care workers or
other employees who might be cxposed 1o
NRL~containing environmemal dusts if such dosts
e disturbed during maintenance activities. NRL
allergen was prosent in alt of the filter dust cke
collected from AlJUs which serve clinical areas.
NRL (adsorbed to USP comnstarch) is reporicd to be
present in avariety of particle sizes, and in onc study

with 2 mass acrodynamic diametcr of greater thun
7 micrometers.® This information suggests that
AHUs proptrly configured with a mmimum of
30-35% efficicat pleated pane! or pad prefilters and
63% or preater efficient bag or packer final filters
should be cffective in removing NRL- contamning
particles from building reum air.

One limitnion of ths swudy is the cross-sectional
nature of the 1avesugation, It is posmble thar
sensitized workers who wert symptomatic lefi the
workplace Tlus, however, did not appear 1o be a
major facwer since then: was no difference in years
worked in the department or in the hospital by cither
exposure classificabon or Larex sensitzation staus.
In addwion, we asked if employees had ever had
another job or mRinng posinon where they wore 2t
least onc pair of laxex gloves daily, but we were not
able to quanafy levels of previous exposure. We
found no differencc in prevalence of sensrization
botween those wha ever had occupational exposure
w latex gloves and those who acverhad, We did not
inquire about npn—occupational cxposures to latx
other than surgery, but there is no rcason to suspest
they would differ between the two
occupational/exposurc groups.  Symptorns and
exposure were seifeponied. Other potemial
limitations arc thar suologic testing may be less
sensitive than SPT, but as noted previously, the
Pharmacia CAP has Yeen shown to be highly
sensitive and specific,

Strengths of this study include the Jarge sample size,
the high participation raeg, the use of it sampling o
quantify area airbome concentrations of latex, and
the inclusion of a virally unexposed comparison

We found that neither cusrent nor past occypational
latext glove usc was 3 significont risk factor for the
development of latex sensitizauon, Job caregory was
not associalcd with sensitizstion, either. Atopy isan
estmblished risk foctor for the developmemt of

Hestt) Hexard Evaliaton Report No, $8-0096-2737

Pup s



12.40 P.17

Fax.312-977-4405 Apr & 'CO
; 13-20 No.004 P.16

I1D:513-533-8573 APR 06°'00

UNGRRETTI & HARRIS
NIQSH-Publications

sensitization to latex, and this was supportcd by our
study, A large perceniaire of sensitized individuals
were asymplomatie, Sensilized individuals were not
more hikely 10 expaience work-related resprratory
allergic symptoms, but they did have fugher mes of
hand umheana and hand dermautis, althouph the
differences were not sumstcally significant
Aitbomne, surface, and filter concentranons of latex
prowins were higher in the work areas of the
nonsensitized cuployess than in the work arcas of
the seasitized employees, buz levels were very low,
even in areas where powdered gloves were used.
Uzo of latex gloves was associared with self-reported
work-related hond dermatius, dunoconjuncrvitis,
and hand unicama, bur not with asthma or
generalized unicana. However, use of any type of
gloves will increase immant contact demmatins.

AT, i %

Because aver 6% of the employecs in fus study are
sensitized and thus &t risk of adverse reaction to
NRL, i is important to reduce exposures i the
hospital w0 a minimum. The following
recommendations for preventing latex allergy in the
workplace are baged on curreat knowledge and a
commaon-sense epproach to minimizing latex-related
heslth problems.?

1. Provide workers with nanlatex gloves to use
when there is hide poteniial for contact with
infectious materials (for example, in the Food
Sarvice Induswry).

2. Approptiste basrier protection is necessary when
bandling infectious materials. If laex gloves are
chosen, provide reduced protein (< S0micrograms ol
Total water exxractable protein per gram as per FDA
Lsbeling regulations), powder-fice ploves to prowet
workers fom infectious materials while minimiziog
their exposure to NRL.

3 Ensurc thar workers usc good bousckeeping

practices 1o remove latex-containing dust from the
workplace:

Idenily occupied areas that might beeome
contaminated with latex dust for frquent cloaning
(upholstery, carpers, ventilation dugts, and plenums)
Use ugh-efficiency, low-¢mission vacuwm clcaners
and bags.

Make sure that workers carcfully change vennlation
filters and vacuurn bags n latex-contaminated areas,
and tak¢ precactions 10 avoid dislodging filter dust
into the environment

Insure that HVAC maintonance personnel
uriderstand that dust laden preflters and final flters
should be handled with cue 10 insure tha
NRL~containing dust is not accidently relcased im0
buwlding supply air dunng maintenance activioes
such as Hter change—outs Mainenance employees
should avoid excessive exposures to dusts which
might be generated during filter change-out. I
necessary, use 3 NIOSH approved N=95 fihering
facepiece respirator ™ reduce exposures to dusty
from AHU filters.

4 Provide workers with education programs and
training materials about farex allenyy

5. Periodically screen high-risk workers. for laex
allergy symptoms, Detecting symptams early and
removing symptomatic workers from latex exposure
are essantial for preventing long-tem heatth effects.
Medical removal should not be a substitute for other
morc cffective means of protecting workers
(reducing or eliminating exposure). In cases where
medical remova) is necessazy, the wages and benefics
of the worker should be protected.

6 Evaluate qurent prevention strategies whenever
a worker 1s diagnosed with latex allergy.

Page 10
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Table 1. Participation Rates in Non—clinical Areas

gugf;::&““gm D"'Pm"““ 5/10 (90%)
Inpatient Admitting 6/9 (67%)
Matenal Managemont 23/32 (12%)
Information Services 18/21 (R6%)
Medica) Records 24131 (T7%)
Environment of Care 40747 (85%)
Medical Education 4/5 (B0%)
Pastoral Care 7/7 (100%)
Library 20 (67%)
Human Resources 9/14 (64%)
Business Office 14/19 (74%)
Nursing Staff Office 14/15 (93%)
Volunteer Office 171 {100%)
Marketing 6/8 (75%)
Patient and Family Comscling 912 (75%)
Payroll and Reimbursemen: 477 (57%)
Quality Asmnnce 979 (100%)
Finance 19724 (75%)
Audiovisual 2/2(100%)
Sisters of Charity 677 (86%)
Taotal 2287285 {30%)
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_Table 2. Participation Rates in Clinical Areas

Emergency Department 138/166 (33%)

Laborazory 98/106 (93%)
Labor and Delivery 68/83 (52%)
Total 304/355 (B6%)

L
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Table 3, Demographics and Selected Characteristics by Exposure Group

__———_m

No Latex Gloves  Latex Gloves

n=239 n=-248
Mean Age (Years) 44 i}
Gender
Male 25% 26%
Female 75% 74%
Race
Whits 70% 83%
Black 7% 6%
Hispanic 11% ™
American Indian or Alaskan native 0% 1% i
Asian or Pacific islander 3% kA
Other 1% 1%
History of Atopy 60% 61%
Smoking Status
Curmrent 1% 15%
Former 7% 24%
Never 56% 61%
Years Worked in Current
Department
<] 2% 3%
I-5 34% 3%
610 13% 2%
11=20 19% 17%
>20 T 3%
- Aversge Number of Hoors Worked
Per Week
1-40 55% 78%*
40+ 45% 22%*
*p<0.05
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Table 4. Prevalence (%) of Work—related Health Effects® by Latex Glove Use

No Latex Gloves = Latex Gloves
Asthma - 446 (2%) 21260 (1%)
Rhinocomjunctivits 157240 (8%) 420257 (16%)*
Hand Urticaria 5143 (2%) 261242 (10%)*
General Usticaria 541 2%) 13262 G%)
Hand Dennatitis 12/243 (5%) 617260 (24%)*

# defmed as either present at wark, hut not ar home, or present both at work
and at harne, but improved while away from wark -

v p< 00!

Table 5. Medlan Number of Gloves Used Per Day by Work-related Health Effect

e ——

Health Effect Presens Absent

n Median Range n Median Range
Asthma 6 D 0-160 498 2 0-160
Rhinoconjunctivitis 61 10 0-50 434 o 0-160
Hand Urticaria 3 20 0-75 472 o* 0-160
Gengral Urticasia 18 19 0-75 433 i* 0-160
Hand Dermaritis 3 15 0-160 428 0 0-100

v p<0.05
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Table 6. Median Daily Pair-Hours of Gleve Use by Work-related Heaith Effect

- — .. —

Health Effect Present Absent

n Median Range n Median Range
Asthma 6 0 0-3 497 05 0-193
Rhinoconjuncrivits 61 33 0-30 433 o 0-193
Hand Unticana 3 6.3 050 471 o* 0-193
General Urticusia 1% 48 0-30 432 0.5* 0-193
Hand Dematits 7 56 0-53 428 o 0-193

* p<0.05

Table 7. Prevalence (%) of Work-related Health Effects
by Level of Daily Glove Use

—_— e —————

Rhinoconjuncivits*  Hand General Hand  Astma

Urticaria*® Utticaria®  Dermatitis™
n (%) n (%) n (%) n (%) n (4)
0 pairs of gloves 19(3) 5Q) 5@ 12 (5) 4(2)
1-0 pairs 5(12) 5(6) 0(0) 1nEen. 1)
10-13 pairs 12 (16) 3(4) 4(3) 11 (15) 1{1)
15+ pairs 21 (22) 18 {18) 9(9) 3131 0 (0)

* p<0.05
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Table 8. Prevalence (%) of Work~related Health Effects by Latex-specific Antibody Status

Negative Latex- Posituve Latex-
specific Igk specilic IgE

(<035 kU, /L) (035 kU, /L)
Asthma &479 (1%) 0/32 (0%)
Rhinpeonjontlivitis 59/a7) (13%) 3731 (10%)
Hand Urticaria 27/479 (6%) 431 (13%)
General Urticaria 18/477 (4%) 0731 (0%)
Hand Dermatitis 67/47T (14%) 831 (26%)

FHoukh Hazard Evaiuson Report No, 93-0096-2737 - Pape 13
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Table 9. Environmental Sampling in Non—clinical Areas
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Arez

Ceiling tile
Filter dust

AHU

Facilities Manapement - AHU
DD] A&B

100 cm®, centered on back surface
no sample, 10% pre, 65% final bag
filters

see sample above for inpatiers
admitting

<LOD

<LOD
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Table 8 (continued}
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Ara 1-70 Executive Cemer <LOD no gloves
Ceilingtile  no somple

Fiterdust  no sample -
AHY no sampis

Notes:

LOD = rYimit of detectiom

MDC = minimum detectable concentration (0.12 ng/m’), based on a sample volume of
165,402 Liters

ARU = air handling unit

FCU = fan coil unit

AHUinterior = inside ARU or duct plenum

Ceilingtile =  back side of tile, 100cm’ surface area

Arcasample = on cart 52" above floor in accupied/patient care areas
Trace = concentration at the LOD [or anatytical method
<LOD = latcex reported not detected (ND) on anslytical report

ng/m? =  nanograms per cubic meter of sir .
ng/100cm? = nasnograms per 100 square centimeters

air samples: LOD = approximately 20 nanograms (ng)/sample

surface gamples: LOD = spprozimately 100 ng/sampic
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Table 10. Environmental Sampling in Clinical Areas

ED zone 1, Rm 6, AC 2 snd AHU 1
Russell

Ceiling tle o sample

Filwer dust filter type 30% pre 8lters, 90% final 13,196
fiters

AHU 100 em? floor of AHU plenum <10D
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Table 10. (continued)

-
..-rm:.r-u
. - L]
.

Immediare Resp. Lab - dedicated <LOD P. PF
single AHU

Cellingtile  ses above sample
Filter dust seo IRL sample above

. - B el i e e e 20 1
- - - L L} — WP ia sl - L) LR
T - &;-4‘ E-REA LI T oy Mo Aread _v\t_ I I LT v-_:- PRI X e U e can 5 . . ' ¥
1T '”].]'lech?WR:Sp ~dedeated T UL e S b 2
R s — 4 ey = - - v - O N g T S
4 AT me o T i e s S Ve e e SRt W ST Al T (- e A
E ~Ir ..E.u;?..t. e e"c u.l—? A T T D Bt SR T e L T A - N
T $ = E
m:..:-.u‘mu;ar: xR N ..P....-....... . [ SN 2
" . P B T -
Lyl ML TR o - b avew eed T IS T I .--vo [ r~- P - ""F' r
: g tle - CFhaglabared 7 e i, T mE L
i. “ﬁ'ﬂ wilor o - "l i . - -

.-.- O ] 3::.‘:‘_:‘%*—'.:“="55‘£-; . HJ:-:--::-.:--.*;»- Herwms  am et e ¥ w ‘;—E’ 1

..'.{ RL e R A 1 Y . ML S L= T et e R ettty

. ami e . Pt b ey AR TR wareeann D o RS S T T RS R TN

+T E Ertvia s n-u.....u‘..eﬁ Ll =-...'.ch T g | ot L] - Py iy T
"—“-—.-..m.w-uu'\mv.‘.. S 2 =

= T AT e e e e ety
*vhlm II \Il:dll—' “aar # P e anlbepe 5 e o rare - - e
ol Mo e febarwe T~ o -'—~-i"iﬂ' - -u--u ) :i-a-u-n- Era k-t _— s

Ara L&D Del. Rm 243 -AHUAC 18 290 P, PF
Ceilingdle  no sample

Filter dust filter type 10% pad pre 65% final bag R3632
fitter

- ne
% S e e e

'\n-lh-tn “‘""h LI gl g? e s ‘.'-w"‘"- ﬂu_l: :.-‘l_:ﬁm'-% -..rb’..‘:"':.'.:“—_..-ﬁu"' !—.—”'f'
"‘ -

-—l-—-- Sty | r-‘r( '-‘“- --—-lnhg.ml
.a..-*:r:.-::*::r.u..* e IR TSt ety o 2 e ey

iR
LY .

iy e pir P ey s Aty
...vaa I '--:-'?a-'-'--'v"'-;‘;:"“i"':' i gt

Y,
.m.ﬁ” A e
*ﬁ‘*‘%m«-—* b e S e e
e 22 -.w---'“--.'u:t*ea.-: .:u:'.:!‘: _..,_&... o e T Sy e

D .

-p - e n-_-r-‘ - .
i Ao e e : e *.r-'-""......-

i e L T el prrreterliagy
".';—:4-_-.3 perrnr s~ A e W Lripd Lo et =]

Ara L&D Suitc 242 - AHU AC 16 113 P,PF
Ceilingtile 100 cm? ceiling tilc, room 242 118
Filteydust  sec sample above
AHU intedior 100 cm® MA plcaum before pre fitters 1,022
see above, prefilur AC-18

“‘.Kczs,ﬁm-w- i m:.n;:::::; TEmE i

i R T i ey e

"'ﬁi!ﬂ?“.':-- "‘:!l- ':' b v
ﬂ.:::.;&Imtw.;:%~.'ttw*‘-'mf e paririp ANELT] SIS
R e i sy et e L -"m‘“‘sw'“m‘;‘mh‘x‘m i o
n e S T, s AT S s, s e A
M TR A iR o SRR et R TSR R A Z e

- i ook e — 22t

Meakth Harard Evaluaion Repar! No 98-0095-2737 Papp 3

—— -



UNGARETTI & HARRIS Fax*312-977-4405 Ror & 00 12°43 P31
vIDSH-Publications I1D:513-533-8573 APR 06'00 15°/Y No.UU4 r.ou

Table 10. {centinued)

Aral Mcmbtology Laboratory - AC- 10 <L0D P, PF

Amal Microbiology Laboratory 0.57

Cellingule  solid ceiling, no sample

Filterdust  filertype 10% pad pre Slter, 65% da73
. pocker filter

AT g et maich I AHU AT 10 | :-:04 3
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Notes:

LOD = limit of detection

LOQ = limit of quantitation

MDC = Minimum detectable concentration (0.24 ng/m®), based on x sample volume of
165,402 Liters

MA =  make-up eir (supply air to building)

AHU =  air handling unit

FCU = [an coil unit

AHUinterior = inside AHU or duct plenum

ED =  Emerpgency Department

L&D = Labor and Delivery

Celingtile = sample collected on back side of tile, 100em* surface arez .

Areassmple = sumpler placed on cart 52 above floor in occupied or work areas

Trace = cancentration at LOD for analytical method

<LOD = latcx reported not detected (ND) on snalytica] report

ng/m? =  nanograms per cubic meter of air

ag/100em? = nanograma per 100 square centimeters

ng/gm T =  nanoframs per gram

air samples: LOD = approaimately 40 nanagrams {ng)/sample
filter dust: LOD = 500 ng/gram of dust
surfaen samples: LOD = 100 ng/sample

Page 24 Huallh Hazard Eveiuation Report N, 98-0006-2737



UNGARETTI & HARRIS Fax-312-977-1405 Fpor & 00 12.4a r 52
NIDSH=-Publications ID:513-533~-8573 APR 06°0Q0 13:30 No.QU4 P.s1

Table 11. Geometric Mean Levels of Environmental NRL Preteins by Sensitization Status

. _‘—__"—'—'-“"'—-————-—-—.-—_——_—"-__—===—_—==

GeometricMesn ~ Sensitized Not Scnsitized
Airbome Latex 0.34 ng/m’ 0.47 ng/m'*
{a=23) {n=393)
Surface Latex  12892g/100em®  172.2 np/100 em?
=22) (n=375)
Filiee Latex 14,307 6np/gm dust 23,279 2 ng/gm dust

(n=14) (n=299)

4 p<0.05

i
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Nannrml ln'%nm(x tnr Occupatmnal Safety and Health (NIOSH} Study of tex Allergy
- - in Hospital Employees Simmary nf l"mdmg’c e

L WhaeNTOSH O s T

Sampled air, surfaces, and air handling unit
filters for lawex proteiny, in dimcal and
nondinical areas

Administered questionngires to employees and
tested their blood for annbadies 1o latex (1atex
sensitizauon)

What N[OSﬁ Fonnd

b

Lacex proteins were more commonly found in
clinical arcas, but airborne latex ievels ware
very low in all areas

Neither current nor past use of latex gloves was

associated with latex sensinzanon (the
u‘cﬁlcc of antibodies o lateX in worker's
00

A personnl history of allergies was refated to
latex sensilizatinn

itchy, runny and stuffy noses; ntchy, watery
eyes; and hives werc more common amnng
workers who used latex gloves, bur these
effects were not  correlated with larex
sensitizatian

Vot Pxevnpla St _iu‘-l-ph.."'z;yp_lt.]! Managoes

Can Na

Provide nonlatex gloves to workers with low
potendal for conmet with infectious muterial,

If latex gloves are provided for employees who
handle infeetious inaterial, they should be tow-
protein and powder-free

Ensure warkers wse good housekeeping
practices to remiove latex-containing dust from
the worhplace

Provide educational programs and marerials
sboul {gtex aliergy w workers

Periodically screen workers for latex allecgy
SYTnpIoms

Whax E.tcmph S’L Joscph llospllal melrwﬂes

(’anDo C

Use nonlatex gloves when there is linle
potential for contact with infectious material,
such asin fnad service or routine housekeeping
duties

If you use latex gloves, use low-protein,
powder-{ree gloves

Use good hou:ekeepmg practices to remove
latex-containing dust from the wockplace

Use latex allergy educational programs and
materials provided by your employer

If you develop symptoms of iazex allergy avold
direct contact with latex-centaming objects
until yau see & docror who knows about the
problem

for example, food service employees

B Eat AR . Wbat'l‘o Do For. More Inf'a?’ﬁhahon' ’ ,.:,,:. .,,...:. -"
WLt _,:G.DC B We enenurage'ybu toread ﬁel';l:.ll h Ith 2

g e " - ,:l ", you would like a'copy, utheras your hea ' -l
2. ‘“,"“,,.,'“"'j..:a%x'mm . - tnil yafety !mafwe 10 YOou a copy ol Y
et TEe TN UL L, porcall 1-57(3-841-42.51. andask for HEFA -0 x T2y S
N T oo - Report & 9&9096-2?37 BT '.i-f '. "._ <o TN
el Loireas _' : RS - h: el ;‘ ‘:{iai ] ";::
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For Information on Other
Bccunational Safety and Health Concams

Call NIOSH st
1+-800-35-N105H 1356-36141
arvisitths NIOSH Homepage at:
htta//www.cdc gov/nlosh/homepagehtml

st ihirti oty AUPORN Delivering on the Nation's promisa;
D% s Safety and health at work for all people
through research and prevention
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Prevalence of IgE-mediated allergy to latex in

hospital nursing staff

R. Douglas
Fellowin and Clinlos Immnclogy, Depmranent of Allcrgy
and Qlinial Fronmology, Alied Hospltal, Malhouras, Vic.

]. Morton
Research Fellows Depertment of Rewpirztory Madicins, Alfred
Hoaniral, Methourns. Vic,

D. Crarny
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Altred Hoapim, Malhourne. Vie w1 =

Abstract

Bachground: IgE-mediated hypersensitivity 1o Iztex proteing has become & significant
clinical problern over the last decade. Nursing and medical staff are at rick because of thels

occupations! exposure ro Iatex.
Aims: To
nursing ewaff of an

Mathods: A questionnaire which asked gbout symprorns

mﬂnMﬁedl—ln:g{nJ (72 in genersl
tests with clustes mmmuuu
ollen and house dust mite) and banans extrect

gioves was cornpieted by 140 nurses wering

wasds, 68 in intentive cxre ustite). Shnrnd;

glove a well a8 commion acronllerpind
mpdcmd.

mmjﬁ:vﬂm«dtype!hgpmﬂﬂ:ytﬁhﬂllwhm

mdl‘l!dwl:hdnmo!hn

Rasules; Thirty-one aurses (22%) were skin prick test positive to st least one of the five

hm;!melu:mﬁuof:hue

nurees were atopic, hs

positdve gkin prick tests to cyc

pollen or house dust mite. Smm;::n of local dryum, iwch snd erythenys ssociated with

glove use were reported
those who were skin prick
reported more

poaitive 1o banana extract.

i, sdy sugpeas

problem for nuning suff in

Intex
country. (Aust

the study group, but not more frequently by

Test positive to latex. Urticeria atsocisted with use was
with positive latex gkin
p=0.05). Eightp-seven per cent of the nurses who were Istex o

osts (13% ovr 4%,
test positive were also

to latex iz common in nuryey inan
frequenty

I Med 1997: FYH 165-169.3

Ky wevdar IgB-rwdizted hypervensitvity, latex allsrgens, nursing staff

INTRODUCTION

Latex gloves have been recognised a3 a camse of
contact dermatitis for many yesrs.' The inflamms-
tory response is a contequence of cell mediared
hypersensitivity to chemical accelerazors used n
the manufacture of latex products. However,

recognition of IgE-medisted hypersensitivity
reactions 1o protein allergens within lacex is &
much more recent phanomanon. Contact urticaria
while using Iatex gloves was first described in
1979,% and two cases of intraopentive snaphylaxis
retulring frorm latex hypersensitivity were reported

m: Professar R B. O'Hehir, Deparmment of Allergy and Clinical Immunalogy, AMred Hosplal, PO Bex 813,

Reprint roquastty
Prehrun, Vic. 3101,
JO-B-MEDIATED LATEX ALLERGY

Auat NZ ] Mad 1997; 27 14%




it 1984. The number of cases of latex allergy
published in the leermture has incressed
exponentsily over the last decads, reficcring the
greatly incressed use of latex gloves by health care
workers since the scdoption of umiversal pre-
czunons.t Studies performed in seweral different
countries bave found that between 5.9 and 17%
of exposed health care” workers have been
sengitised to latex sllergens. ™

The manifestations of letax sllergy include
urticaria, rhinids, conjuncdvitis, bronchospasm
and anzphylaxis.! Cornstarch powdee applied to
gloves can adsorb Istex protweins, which become
airborne when the glove is used.® Significant levels
of latex allergens have been detecred in gir amples
from operting theatres and bospital laboratories.
Given thete findings and the ubiguitous presence
of latex products within hospitls, it is difScult for
the highly sensitised hoipital personns] to svoid
contact with latex allergens. Accordingly, latex
allergy may have profound career implicarions for
2 health care worker.

A recenmily published arudy reportsd a 9%
prevalence of symptoma suggestive of latex
hypenscnsitivity in dental warkers at a large dental
facility in western Sydney." Howewer, the
prevalence of latex bypenensitivity smong aunies
working in an Australian hospital has not been
reported previously. The objectves of this study
were o determine the skin prick test reactivity to
Intex allergens in nurges and to relate these resuln
to the symptoms which nurees atributed to giove
use.

Subjects

One hundred and forty nurses employed at the
Alfred Hospital (Melbourne, Victoria) were
cvaluated $o¢ latex allergy. Seventy-two aurses
were working on general medicel wards and 68 in
the intensive care unit, All bur foue wery in foll
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TABLE 1
Skin Prick Test Rewutts

=TI T
peh s
Mean Maan
Sunprick whesl Bdnprick  whoa
posttive (%) digmetar pociive (%) disrmetsr
{mm) {rom)

v 84 83208 A 11%068
g
eowe | @ seor ‘9 3812
oy N - N
Triflx 74 42202 - -
Duotex 68  42xD4 - -
Profest 4 29202 - -
Histaming 100 §.2z0.1 100 5501
{Derm ides pravompasinais, 10,000 AU/mL),
banens (1:10 wtwol) (HolliwerSter Labora-
tories), and elustes of five differsnt brands of latex
gloves. The lstex glove eluates were prepared by
soaking 1 g of glove ¢ut Into ymall pleces in e 3
mL volume of aormal sline for 13 minutes and

off the eluste.* The gloves used
cx and Conform (Ansell Jutes-
5 (Bxxmr Heslthoare), Duotex
tod Nephew) snd Profeel (Wembley
ompany). Bapans extrnét was chosen
& Cross resctivity between latex and
banans (and 3 number of orher firufts) has been
reported by others. '™ Normal saline was used u2
z negative control and hismmine phosphate (10
& potitive contral. The skin prick ten
examined aftsr 19 miouies, and the
mmaximurm digmeter of the wheals ware recorded
by a single oberver, Whsals 3 mm largee than the
negative control were considered positive.
Frequency dats were compared by Chi-square
anslysis and con-paired 08ty were used to
compare other values, The dam are exprancd m
mesns =xtanderd evror of the meang.
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RESULTS

Thiry-one (22%) of the 140 nuress tested were

skin prick positive to at lesst ons of the five lstex

tluates. There were 50
the
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Number of glove slustas teeting positive
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Pipes 1; Ths pumber of typm of gl
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group had a hintary
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TABLE 2
Charactariatics of intensive Care with Gaeneral
Compered

inenaive ore  Maioh! wirds Fgrifeansy
nailg” [ Y]

Latex gidn

prick poskive 19 12 (17%) 1
Age (years) £1. , . A:i ) m
b+ 1 poom
Hours worked -
Hours gloved 4.1 :&2 3?:&1 HO?M'I
Giove gi‘ﬂll

each ahit 17£1 1 Pe0.0007

TABLE Y
Sympioms Associated with Latex Giove Usage

Latex akin prick Laigx ghin gck
et posiive st negative

Skin drynobe 20 (34%) 80 (T3%
& e
Um 4{13% 4 (4%
EE:IH 10 ) ) )

symptoma 4 (1%, o(0%

symgtone § (1ﬂ; ‘lotg)}
Dyspnosa 1 )
Asthma 0 k: 0 D'l;
-k g

oneett 7 §

mfummunumnm&wmam‘:\
mnumuwm ¥ the firgt sympiom DOEN
“;&:HFMHHGW.N“MHIM

m( lrigx gkin priok ms! pewtiive and negalive nurses
1The daixy of onast of wae anowerad by X3 of the rurses
mu_n akin 1nat paakive and 70 numee who wery gkin

subjects (87%) were skin positive to banana
allergen. Only 10 (9%) of the latex akin prick
negative group tested positive to banana cxact




The varisbility in skin prick test responsivenes
between the different begnds of glowes suggesn
either qualitative of quantitative diffcrences in the.
allesgenic proteins present in the gloves. Up 10
500 fold diffecences in the quantity of lmtex
allergen have been found between gloves of differert
manufacturers,” In this study, there were a0

regarded to be & low allergen brend, caused an
many positive reactons as any of the other
brands. This may be a consequence of the
cuclusive use of gloves of this brand within the
hospital, resulting ia the personnl being exposed
1o the full range of allergens containsd within i

The majority of nurses associated a number of
symptoms suggestive of local irritetion (dryness,
erythema wnd ltch) with glove use, With the
exception of urticaris, there was no difference in
the frequency of reportng of plove suociated

toms between those nurses who were latex

skin prick posidve and thote who were not. This
result suggesty thit in many cates latex hypers
scnuitivity was either asymptomatic, or the
symproms caused by it were obscured by the high
frequancy of non-specific symptoms reparted. It
1s likely that many of the non-gpecific symptoms
wepe caused by teritant coatsct dermatitis resulting
from regulsr hand washing and the skin's moist
environment within a lates glove, Other cpsen of
local lrriation may represent allergic contsct
dermaritis. Allergie contact dermatits has been
shown o be associsted with 4 high prevalence of
immediate hypersensitivity to latex allergens.”
The dry, fssured skin of allergic contect dermaritls
is likely to promote greater contact between Iatex
protein nilergens and sntigen presenting cells
within the dermis.

Eighty-seven per cent of nurves who were skin
prick posicve ro lstex were also positive to baisans
ehuate, which suggests o strong crous-
reactinty between these two allergens. Latex
allergy bas been mssociated with sllergy o s
number of fruis such as banaps, evocado,
chestnut, kiwifruie and others.” Between 28 and
50% of latex allergic subjeca have been reportad
70 have banans ellergy.’™ A recemt immunoblor
inhibition sudy hes demonstrated ther maore than
1en allergens are involved in the cross-tescivity
berween Jatex and banina® In our study, only
one of the 27 auzies who were skin prick positive
to banana reported allergic symptams after cating
bgnangs. A similarly high mte of asymptomatic
bypersensitivity o food extracts in latex allergic
subjects has recently been reported.®

1s8 Auvst NZ T Micd 1997; 37

The results of this study dezmonstrate that 2
large number of the nurses working in our hospital
age senaitined to lavex allergens. Presumably this I
s result of workplade exposure, both frem tha

longinudinal studics. Such mudies arc urgently
needed v0 that appropriste advice can be given to
nursing o¢ other medicsl professionals who are
found 10 be sensidsed to lazex allergenis

There are several meatures which can be mken

latex, The diagnosis of this condidon has been
facilitated by the recent commercial development
of a standardised latex allergen. Unfortunstely this
sllergen is ngt yer widely svaflable in Australia,
Onece the diagnosis of lstex hyperssnsitvity has
been established, the optimal management weuld
include the avoidance of ofl latex conmining
products. As this i virtually mpossible in the
hospiral environment, this may require some health
care workers who have had life threatening aflergic
reactions 1o seek slternative employment. In those
with lest severs symptoms; or who have asympto-
matic hypersensitivity, reducing aliergen exposure
by uting low allergen gloves or gloves made of lntex
alternatives such 2% neoprene and fastidiows hand
care to reduée irritant may suffice,
The high prevalence of lstéx hypetseasitivity
found in this study would suggest thar lavex
allcrgy is likely to become an inereasing problem
for Australien heslth professionals. |

Dazt of submisslon: 29 July 1996
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; The prevalence of anti-latex IgE antibodies in
p 1000 volunteer blood donors

Dennis R. Ownby, MD,* Helen E. Ownby, PhD,* Judith McCullough, BA.*
and A. Willism Shafer, MD® Derroit, Mich.

v Background: Letex aliergy has been recognized as a medical problem with mereasing
frequency susce the mid 1980s. Although certain groups of individuals, such as health care
workers, have been recognized as havirg increased risk for latex allergy, Mzskmwnam
the prevalence of larex allergy in the general population.

Methods: Tomwmwknmofhmaﬂmmnghuhkyadulﬂ, we meastired anti-
latex IgE antibodies in residual senun samples from 1000 volurseer Red Cross blood donors.
The 1000 samples were from a sample of blood unus collected from workplace mobie ntes
throughout Southeastern Michigan. Smnples collected from mobie sites operating at health

. : care instrutions were excluded to mimmuze sampling of health care workers. Anti-latex IgE

. . annbodics were measured by using the AlaSTAT asvay {Diagrosuc Products Corp, Lox

3 i Angeles, Calif,) acoording to the manufacturer’s directions. Samples with anti-latex IgE

g concentranons of 0.35 IU/ml or greater were classified as positive and samples with IgE;
concentrations of 1.50 IU/ml or greater were classified as strongly positive. All pontive
samples were assayed a secorid ume to confirm the result. Al positive samples were also
meusured with the CAP assay (Pharmacia Diagnostics, Dublin, Ohio).

Resnlts: The samples tested were from donors with a mean age of 37.8 years, and $7% were
women. Sixvty-four (6.4%, 95% confidence interval = 4.9-8.1%) of the semples were
confirmed as repeatedly positrve for anti-latex IBE, and 23 of the 64 posive sampies were
strongly positive (2.3% of the I1000). Sixty-one pereent of the samples positive as deterrnined
by the AlaSTAT assay were also pasitive as determined by the CAP assay. Samples from male
donors were more likely to be positive thar those from female donors (8.7% vs 4.1%, p =
0.003). Prevalence of positive samples was not related 1o age or race.
mwemmwmafmwmmlgzamm
large and relativedy unselected adult population, i higher than previous estimates have
sugpested, Although the dinical sigruficance of these observations Aceds further eveluation, the
data sugpess that latex allergy o not confined to individuals in previowsly recognized hugh-risk
proups. (J Allergy Clin Immunol 1996;97:1188-92.)

Key words: Latex allergy, ari-katex IgE antibodies, prevalence, volunteer Mood donors
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During the last decade, latex allergy has been
increasingly recognized as a potential medical
problem. Allergic reactions to latex have ranged
from mild local urticaria to fatal anaphylaxis.*®
Because latex allergy has only recently been rec-
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limited data are available concerning the

extent of this problem. Several studies have shown
that certain groups of individuals, with frequemt
exposture to latex, have a relatively high prevalence
of latex allergy including children with spina bifida,
bealth care workers, and rubber plant workers.*?
Few studies have been done on the prevalence
of 1atex allergy in individuals outside of recognized
risk groups. Some have estimated the prevalence
of latex allergy in the general population as less
than one per thousand, and at jeast one study from
Finland substantiates this estimate.!® ! However,
a few small studies of relatively unselected children
suggest that the prevalence may be higher.'= 3 Qur
own experience with latex-induced reactions dur-
ing barium encms examinations (six reactions of
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53554 procedures) suggested that the prevaience of
clinically significant latex sensitivity in the popula-
tion of southeastern Michigan could be as high as
one per thousand.! If the estimate of onc severe
latex-induced reaction per thousand population
were accurate, the prevalence of any latex sensitiv-
jty in the general population would be expected to
be substantially greater than one per thousand.

11 is difficult to obtain a Jarge study population
of individuals who are representative of the
general population of a region, We believed that
the study population that would best represent
the general population of healthy adults in
Southeastern Michigan was a sample of volun-
teer Red Cross blood donars.

METHODS
Ssrum samples

Samples were collected from residual serum tubes of
1000 blocd donanions over a 3-week period. All dona-
tions were from workplace mobile collection sites, ex-
cluding sites at health care instimtions. To obtain a
sample broadly representauve of the populauon, no
more than 30 samples per dey were accepted from a
single mobile unit, All donors were informed that a
sample of the donzted blood might be used for addi-
tional tests or o evaluate experimenta] blood tests,
unless they objected. Strict confidentiality was main-
mained by identifinng samples oaly by code numbers,
which were matched with lunited demographic data for
amalysis. It was not possible to ask the blood donors any
questions about therr personal allerpic histories or po-

in vitro assays
The AlaSTAT assay (Diagnostic Products Corp., Los

Angeles, Calif) was used for measuring anti-latex IgE
antibodies accordmg to the manviacturer’s instructions.
Previcus expencnce with this atsay suggested that it
offered maximal seositvity with good specificity.™
Briefly, 50 pl aliquoty of serum from each donor was
added to duplicate astay tubes along with the liquid latex
matrix, After a 1-hour incobation, the anti-ligand solu-
tion was added. This solution coutains avidin, which
binads the biotin on the liquid latex matrix to the biotin-
coated walls of the sssay tubes. The tubes were then
washed three times to remove all unbound serum pro-
teins. IgE that bound to the liquid matrix was detected
by the addition of an enzyme-labeted anti-human IgE,
followed by washing and the addition of a chromogenic
substrate. The amount of IgE bound in the tube was
determined by extrapolation from a stundard curve
SlmplcsmﬂlthwncenmuomofOJS UMl or
greater were graded as positive. We arbitrarily chose to
grade samples with concentrations of 1.50 IU/mil or
grester as strongly positive, Al positive samples were
assaved & second time in another AluSTAT assay to

-
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TABLE 1. Comparison of the AlaSTAY and
CAP class scores in the 64 sera positive in
the AIaSTAT assay

CAP class
0 | n | Total
AlaSTAT class
0 0 0 0 0 0
I Al 10 5 1 41
1 3 4 § 0 13
m 3 (] 5 2 10
Total n 14 6 3 64

hJ 4

verify the pusitive result, and only samples posaive in
both assays were considered a5 positive 1 the analysis

Beeause of the limited expenence with 1n vitro tests
for aunti-latex IgE antibodies, we also re-assayed all
positve samples, wath sufficient serum, iz the CAP assay
(Pharmacia Dragnostics, Dublin, Ohio). The CAP assay
was performed according to the manufacturer’s instruc-
tions. Samples with IgE concentrations of 0.35 kU/L or
greater were graded as positive, The CAP assay was
chosen as a secondary comparison method because
many investigators have found that the CAP assay has
pecformed well with other allergens.’* ¢ [t was pot
possible to evaluate all 1000 samples in the CAP assay.

Both the AlaSTAT and CAP results can be converted
into class scores on the basis of reference curves, The
cnteria for the AlaSTAT classes are: 0, 0.00 to 0.29; OV1,
0.30 to 0.34; I, 0.35 to 1.49; IT, 1.50 1o 2.99; I, 3.00 to
14.9; and IV, 215.0 IU/ml The citeria for the CAP
classes with traditional scoring are: 0, <035; 1, 0.35 to
0.7 IL07t035; HL 3510 175, IV, 17510 50; V, 50 to
100; and VI, >100 kU/L. The nominal criterion for
classifying a sample as positive is the same, 035 U/ml or
greater, in both assays, but the criteria for the classes are
otherwise different.

RESULTS

The 1000 samples tested came from donors with .

a rmacan age of 37.8 years (range, 17 to 66 years).
Four hundred scventy (47%) of the donors were
women; and 879 of the donors described them-
selves as white, B0 as black, and 41 as belonging to
to those of all biood donors in southeastern Mich-
igan. No information concerning the occupations
or personal allergy histories of the donors was
obtained.

We first compared the resuits of the AlaSTAT

and CAP assays in the 64 sera that were repeatedly

positive according to the AlaSTAT. The resuilts are

shown in Table L Overall, 39 (61%) of the 64 .

AlaSTAT-positive samples were also positive in

~
L

M

i 004

~a -
——
pag-rgriseey

e

N T ey S
st

-

. e et
s T el

s Foal vy i
ey B R e X

T Eaven
VT e ol b

CER R T, VO B

I



PR P T )

RIS - i

08/20/2000 TUE 15:47 FAX 312 9968 1899

[

¢ e —
— - = - -

- .

PRTIEIR S TSN ol

Lot o ) TR
« .

e

1190 Ownby et al.

UIC LHS CHICAGD

4 ALLERGY CLIN IMMUNOL
JUNE 1096

TABLE %. Distribution of positive tast results for anti-latex IgE among 1000 study subjects by sex,

ags, and race
AlaSTAT
Negative Positive Total [%) p Valus* 1390 Census [%)T
Sex
Male 485 45 530(53) 47.0
Female 451 19 470 (47) 0.014 530
Age
<45 yr 665 41 706 (70.6)
=45 w m i) 294 (29 4) 0.14
Race : .
White 819 50 8§79 (87.9) L Tio
Black 70 10 80 (8.0) 20.6
Other 37 4 41 (4.1) 0.059 26

*p Values werc determined by using the cin square statistic.

1Data from Census of Population and Housing 1990: Symmary Tape File 1 on CD-ROM (Michigan), prepared by the Bureau of

the Census. Washungton, DC, 1991,

the CAP assay. The major differences i the results
of the two assays are the 31 scra that were positive
in the AIaSTAT and negative in the CAP, includ-
ing six sera that were class IT or ITI according to the
AlaSTAT assay but negative according to the CAP
assay. However, if the 23 sera with class I or III
AlaSTAT results are considered, 17 of the 23
(74%) are positive according to the CAP assay.

The prevalence of anti-latex IgE antibodies ac-
cording to the AlaSTAT asgay was 64 of 1000 or
64% (95% confidencc interval = 4.9-8.1%).
Twenty-three of the 64 samples were strongly
positive (IgE =1.50 TU/mi). As shown in Table II,
positive samples were significantly more frequent
in men than in women and in blacks compared
with whites or others. Age did not appear to
influence the prevalence of seropositivity. The
composition of the entire five-county population,
from which the studied blood sampies were drawn,
is aiso shown in Table IL. The male-to-female ratio
in the blood donors is the opposite of the ratio in
the population, and whites are overrepresented
among the biood donors.

DISCUSSION

We have found a 6.4% prevalence of seroposi-
tivity for anti-latex IgE antibodies in 1000 Red
Cross volunteer blood donors from whom serum
samples were obtained during 1993 in Southeast-
ern Michigan. Units collected at health care insti-
tution sites were excluded to minimize the possi-
bility of obtaining a spuriously high prevalence
estimate because of the inclusion of a large num-

ber of health care workers. Because it was not
possible to directly question the blood donors, we
cannot exciude the possibility that some of them
may have been occupationally exposed to [atex,
. either as health-care workers or in other occupa-
tions. The overall prevalence of seropositivity for
anti-latex IgE antibodies remains high, even if the
only samples considered positive are those that
were strongly positive (23%) or those that were
positive according to both the AlaSTAT and CAP
assays (3.9%). The prevalence of 6.4% is consis-
tent with our previous experience of approximately
one latex-induced reaction per 1000 patients dur-
ing barium enemsa examinations.! In comparison
with the 6.4% prevalence in this population of
blood donors, we found an 8.8% prevalence of
anti-latex antibodies, by using the same AIRSTAT
assay and criteria for a positive test result, in a
popuiation of 741 inpatient registered nurses,’’
The major strengths of this study are the {arge
pumber of serum sampies drawn from a popule-
tion of relatively healthy adults and the objective
measurement of anti-latex [gE antibodies. Some
studies have relied on history of symptoms associ-
ated with latex exposure, which is an unreliable
method of determining sensitivity.> 57
Concerns about confidentiality made it imposai-
ble to obtain any information directly from the
donors about possible risk factors for latex allergy
or clinical reactivity to latex, Lacking this informa-
tion, we were not able to evaluate questions about
specific risks for latex sensitivity. We speculate that
blood donors, and others without recognized oc-
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cupational exposure to latex, may become sensi-
tized by latex contact with househald rubber prod-
ucts or by contact with latex during routine medical
care.

The 6.4% prevalence of detectable anti-latex
IgE antibodies may initially appear to be unrea-
sonably high, but this prevalence is low compared
with the prevalence of anti-Hymenoptera venom
IgE found in population surveys. Stuckey &t aL'®
used the Pharmacia RAST to measure anti-honey-
bee IgE in 3439 subjects and found a RAST score
of 2 or greater m 542 (15.8%) of the subjects. Of
the 542 positive RAST test results, 450 (83%)
occurred in mdividuals who did not have histories
of adverse sting reacdons.'® Similar data were
obtained by Golden et al.' in a study of a stratified
sample of 320 employees representative of 2097
electric plant employees. Seventeen percent of
workers had positive skin test results and 24% had
positive in vitro test results in response to either or
both honeybee and yeflow jacket venoms. Only
33% of the workers had a history of systemic
teactions after insect stings. These studies demon-
strate that the prevalence of venom-specific IgE in
unselected adults is relatively high, even though
reported episodes of anaphylaxis are infrequent.
Compared with these studies of the prevalence of

venom-specific IgE, the 6.4% prevalence of anti- -

latex IgE antibodies found in our study is modest
and consistent with the relatively infrequent re-
ports of systemic reactions associated with iatex
EXpOSure.

Aunocther concern about the results of our study
is whether the AIRSTAT assay is specific for anti-
latex IgE. The smail quantities of serum available
precluded performing inhibition assays with the
positive sera; however, we have performed multi-
ple inhibition assays in the past, and we have
always been able to inhibit positive AlaSTAT test
results with latex extracts.'3-1¢ We also believe that
the positive AlaSTAT test results accurately indi-
cated the presence of anti-latex IgE antibodies
because the CAP assay produced similar positive
results in §1% of the AlaSTAT-positive sera. The
discrepancy between the AlaSTAT positive results
and pegative CAP results in 31 sera may be due to
several factors. We have observed similar discrep-
apcies between AIaSTAT and CAP results with
sera from individuals with histories highly sugges-
tive of latex allcrgy, and we believe that the criteria
for a positive CAP result may be unduly conscrva-
tive, even though the criteria for a positive test
result in both assays is 0.35 IU/ml specific I3E.
Another possible explanation is that the relative
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concentrations of various latex proteins differ be-
tween the solid phases of the two assays, Differ-
ences in solid-phase latex protein concentrations
are likely to affect the detection of anti-latex IgE
antibodies. The two assays may aiso differ in the
detection of IgE cross-reactivity between latex and
other allergens. Because we did not test all samples
in the CAP assay and we did not obtain histories ot
skin test data on the blood donors, we cannot
comment on the relative diagnostic value of cither
test.

The most important feature of this study is that
it provides a baseline estimhte of latep sensitization
in a relatively unselected aduk population, Be-
cause latex allergy has only recently been com-
monly recognized and because latex use and man-
ufacturing are rapidly changing, it will be valuable
to resurvey similar populadons in the future to
determine whether the prevalence of latex sensiti-
zation in the adult population of the United States
changes with time. It is also useful to have a
baseline estimate of latex allergy in a general
population to compare against estimates of the
prevalence of latex sensitization in high-risk pop-
ulations. Without an estimate of allergy in the
gcncral population, it is impossible to accurately
estimate the magnitude of increased risk associ-
ated with belonging to the high-risk population.
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VIA FAX 301-504-0127 and Hand Delivery

June 21, 2000

Office of the Secretary
Consumer Product Safety Comemussion

Washington, D.C. 20207

Re: Petition HP 00-2, Petition on Natural Rubber Latex
Dear Sir or Madam:

Textile Rubber & Chemicsl Company (“Textile Rubber™) is & mmitmational research and
manufactunng operation headquartered in Dalton, Georgia. Since 1953, Textile Rubber has been a leading
processot and distribator of natural rubber latex ("NRL™) and latex compounds for 3 vanety of commercial
and industrial uses. Among other applications, its products are used in scatter rug and bathroom carpet
backing and in non-slip padding for bathtubs and showers. The Company additionally produces 2 wide
range of specialty latex compounds for the manufacturing sector. In business for over forty-five years, the
Cormpany's latex division is today one of the world's largest suppliers of NRL to the floor covering and

Given Textile Rubber's operations, the Company read wath significant interest the recent NRL-
relsted citizen petition (the “Petition”) filed by Deborah M. Adkios with the Consumer Product Safety
Commission (the “CPSC"). Pursuant 10 the CPSC’s invitations referenced in the Tuesday, March 21, 2000,
and Wednesday, May 24, 2000, editions of the Feqgeral Regyster, 64 Fed, Reg. 15133 and 65 Fed, Reg.
33525, please acecpt this cormrespondence as Textile Rubber's comments concering the Petition. As
outlined below, Textile Rubber strongly opposes the actions requested by the Petition.

Astions Requested by the Petition

The Petition requests the CPSC to add NRL to the hist of “strong sensitizers”™ found at 16 C.F.R. §
1500.13, thereby subjecting NRI and products containmg it to regulation as 3 “hazardous substance” under
the federal Hazardous Substances Act, 15 US.C. § 1261, ¢t 3gn. (the “Act”). Among cther thmgs, this
would require NRL and products containing it to carry certain warming labels pursuant to 15 U.S.C. §
1261(pX1) and 16 CFR. § 1500.121.

Although somewhat unclear, the Petition additionally seems to request that, once the CPSC hag
designated NRL as & “hazardous substance™ by virme of it being a “strong sensitizer,” the CPSC should
further class:fy NRL as a “banned hazardous substance™ pursuant to section 2(q)(1) of the Act, 15 U.S.C. §
1261(qX(1). Substances designated as “banned hasardous substances” are subject to a host nonfication,
labchng and other requuiremenst. See, ¢.8., 15 US.C. § 1274. In particular, the Petition seeks to require the
labeling of toys and other articles containing NRL that are intended for children’s use.



